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Tranſactions, take this opportunity to acquaint the 


books and journals of the Society, as from re 


intereſt themſelves any further in their publication, 
than by occaſionally recommending the revival of 


_ ticular circumſtances of their affairs, the 2 
had happened for any length of time to be intermitted. 


ADVERTISEMENT. 


HE Committee appointed by the Royal Society 
to direct the publication of the Phzloſophical 


public, that it fully appears, as well from the council- 


peated 


declarations, which have been made in ſeveral for- 
mer Tranſactions, that the printing of them was al- 


ways, from time to time, the fingle act of the re- 


| ſpective Secretaries, till the Forty-ſeventh Volume. 


And this information was thought the more neceſſary, 


not only as it has been the common opinion, that they 


were publiſhed by the authority, and under the di- 


rection, of the Society itſelf ; but alſo, becauſe ſeveral 
authors, both at home and abroad, have in their writ- 
ings called them the Tranſactions of the Royal Society. 


Whereas in truth the Society, as a body, never did 


them to ſome of their ſecretaries, when, from the 


And this ſeems principally to have been done with a 
view to fatisfy the public, that their uſual meetings 


were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 


firſt inſtitution by the Royal Charters, and which they 
have ever ſince ſteadily purſued. 


But the Society being of late years greatly inlarged, 5 


and their communications more numerous, it was 


thought adviſeable, that a Committee of their Mem- 


bers ſhould be appointed to reconſider the papers read 


before them, and ſelect out of them ſuch, as they 
'T ſhould 


n 


ADVERTISEMENT. 


ſhould judge moſt proper: for publication in the future 
Tranſactions; which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 

are, and will continue to be, the importance or ſingu- 


larity of the ſubjects, or the advantageous manner of 


treating them ; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 


contained in the ſeveral papers ſo publiſhed, which 
muſt ſtill reſt on the credit or judgment of their re- 


ſpective authors. 5 5 

It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſned rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any ſubject, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propoſed from the chair, to be 
given to the authors of ſuch papers, as are read at 
their accuſtomed meetings, or to the perſons, through 
whoſe hands they receive them, are to be conſidered 
in no other light, than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 


ſities of various kinds, which are often exhibited to 


the Society; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 


even to certify in the public news- papers, that they 
have met with the higheſt applauſe and approbation. 


And therefore it is hoped, that no regard will here- 
after be paid io ſuch reports, and public notices ; 


which in ſome inſtances have been too lightly cre- 
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aq BO myſelf. the; homes of. laying.s be- | 
* I #fort this learted:-Sodictigm leds of 
* Tittle known, and RR gen. 
aeng⸗ "the naturaliſts, being the firſt | them that: 
has come td Ry hands. Vid. Tan. II.. 
- Phis HelF* 75 pictured by -Ramplias, :ahd. called 
by the? name of Pbolas- lgnoriuh 3 in Dutch, Haut- 
Moſt; Wood Mautcle, *becaufe-it is found burrowed 
in timber: Tit *ſpecimen before you is one of 
infinite numbers- ies were thus bedded in the keel 
of a Spaniſh 'ſhip, which was brought from, the 
Weſt-Indies, a piece of which accompanies the 
ſhell, to ſhew how they lie in wood, ſtone, or 
any other hard bodies, that entertain them. But 
this name is altogether too vague and uncertain, 
unleſs it could be aſſerted that this is the only kind 
that inhabits pieces of wood: for every ſpecies of 


Vor. LV. B Pholas 
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4 [ 2 ] 
Pholas penetrates that and other ſolid "FEY like- 
| wiſe, and ſo do various other ſhell-fiſh. Therefore, 
as all ſubjects, in natural hiſtory, ſhould have ſome 
preciſion in the appellations which diſtinguiſh them 
from each other, the beſt and moſt clear method of 
giving names to them, is certainly to call them after 
tome ſtriking character proper to them ſpecifically : 
and, therefore, I have ventured to give this ſpecies 
the above title, viz. Pholas Conoides, being very dif- 
ferent in its form, from the oblong, the broad, the 
pointed, the cilindrical, and every other Pholas J have 5 
ſeen. And as the figure given by Rumpbius is ſo 
imperfect, and this name ſo general, it was neceflary 
to give an accurate account, as well as an exact re- 
preſentation of fo curious a ſpecies ; and, therefore, I 
drew it in four views, and ſhall deſcribe it as follows: 

If we obſerve this ſpecimen, as it is intire, it will 
appear to conſiſt of two great valves, an ante- 
riour long piece, a poſteriour long piece, and an or- 
bicular detach d piece at the end of this, at that ex- 
tremity which may be called the baſe of the Cone. 
Theſe make but five pieces to compleat the whole, 
unleſs the white ſmooth parts, at the broad ends of 
the great valves, are accounted ſeparate pieces, which 

they really are not, but abſolute portions of the 
ſame valves; and, as to the circular piece on the 
back, it appears to me to be intire, and not divided 
into two; if it may be counted two, then the whole 
would confiſt of fix pieces, according to Monſ. 
de la Faille's opinion, who ſeems fond of that num- 
ber in the Pho/ages. 

It is an inch and half long, and three quarters of 


an inch thick at the baſe ; and this appears to be its 
utmoſt 


- [ 3] 
utmoſt fize, becauſe the others, which are in this 
piece of wood, ſeem nearly of the fame magni- 
tude. HY 

The great valves are of a duſky white, inclinipg, 
towards the baſe end, to a purplifh caſt ; where the 


 firie are very fine and minute, running upwards to 


meet thoſe which are larger. on the main body, in a 


weavy curve direction; and the ſmooth parts of theſe, 
as well as the other pieces, are perfectly white, and 
without any ſtriæ at all. The baſe end of this fiſh 
ſeems covered. with three plates that are white and 
ſmooth ; but theſe are only the two ſmooth pieces of 


the great valves, and the circular poſterior plate, 
mentioned before: and where theſe meet, there are 


two depreſſions, which terminate in two holes in the 


baſes of the great valves, which are half covered by 


the poſteriour circular piece. The apex is round 
and flatiſh, and, forms almoſt a. ſharp edge by the 
concurrence of the two great valves; and the fore 


and back. edges are united by the long pieces ſpoken 


of already, : ; 
The wood in which they lie was faid to be cedar; 
but it rather ſeems to be of fir, having a fiſſile grain 


like common deal wood, and is as eaſily ſplit as that; 


it is alſo extreamly light, and its fibres are very looſe, 
nor has it the leaſt ſmell like cedar ; they have the 


fame colour, which is of a yellowiſh caſt ; but the 
cedar has a cloſe ſmooth. grain, though it is a light 
wood, and ſoft in itfelf :- whereas this does not ſeem. 
to be as hard as what we call white deal, which is. 
eſteemed the lighteſt and tendereſt of all the claſs of 


rs. 


2 The 
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5 un {mooth.#d utytofmi, 48 ite boret4 


= hs: Hole Which opens from them outwards "= - J 
ſmall; and this is the caſe of every kind which -are\. 


1 muſt conclude that they are depofited there i in a ver 


and if 10 8 had ſuch tentacula as were 


[643] 


The texture of the ſhell is very thin and brittle ; 
and therefore it is wonderful-tof fee the. hole 


es they lie 


hs al Hand. 
p ioſtrument. Fl Faſe end is afW/ays Irivarlly © 


thus 16dged whether in wood or ſtone ; fo that oe. 


b. 
4 


minut# Nate, and; not in a ſtate of maturity; fer 
then They. thaſk Pore their way inwaits, anditht-Bele 
would be as wide" buttyards* a8 inwards, and che- . 
quently be of equal diameter. Nut how: theſe poet Fre” 

mals maintain 5 increaſe the cavity, as they grow 
larger, is a queftion which it will be very difficulc to 


reſolve, and has puzzled ſeveral ingenious naturaliſts 
in the enquiry. 


It is faid they have a power of turning themſelves 
about with a ſwift motion, and ſo make themſelves 


gradual room ; but this will be hard to conceive, if : 
we confider that a fiſh clofely ſhut. up: with 
valves, and compreſſed on all. hides, can have power My 


of motion. We cannot imagine any ammaf can ode 


2 when thus: confined, without ſome Fulcrum 


or point ofeffort, froth -which to begin Tuch motion: ; 


a+: > Y 


with — ; in every 5 That this is the 


caſe, is very clear; from conſidering the ſtate of toads, 
frogs, and other animals, incloſed in blocks of mar ble, 


trunks of trees, &c: Whieh have no communication c 


with the atmoſphere at all. Theſe are ſoft animals, | 


and their ſhape not at all fit for turning about Ad 


1 boring 


[5] 


boring their cavities z and they are found in moulds 
as exactly fitted to 1 ol bodies, as. theſe are to melted 
matter gaſt- ie them. by ' a fang der. It may, 
however, De ſuppœed that the Ron: and wood does 


becaſſe the facts are well atteſted; but how this comes 


by Seen eneans, toads,” &e. oan receive aliment to 
d 


N - 


how they. are brought about. 


Explanation of the Table. e 


valves, with the edges of the two longi- 
tudinal pieces, and with portions of 4 


ſmooth * at the round } extremity or 
- baſe. Sb ND. 8 


i. Win the Arier ae of the Pholas co- 
, vered by the long ſmooth white piece, and, 


at the baſe, having part of the ſmooth 
Portions of the great valves in view. 


HI. Repreſents the poſteriour edge of the Pholas, 
with the round white piece upon the baſe 
end, and the long ditto, which is larger 


than that of the fore edge, nns to- 
_ wards the apex. 


* 
3 * * — * 
5 27. 7 a a 


actually give way. te the 'growyh. of the animal within, 


i theſe Pholades and cylindrical Muſcles, and 


without any external commu- - 
miſt yet remain among thoſe ſecrets of 


_— wich we carinot but admire, without knowing 


Eig-l, 15 a view of the ſurface of one of the. great 


9 1 # 
- 

OS 

— , . 
p 9 * L- ” ” . . * - . | 1 

? _— * 5 
* 9 9090 x , 5 

S + 4 » 


[6] 

TV. Is a view of the baſe extremity, which is 
| * round like a hemiſphere, ſhewing the two 
| þ holes, one at the end of each great valve, 
= 1 juſt where the proceſſes of their ſmooth 
— | | portions, and the edge of the round piece, 


meek. 


The apices of ſome of theſe conoide Pholades are 
a little curved; but that of this ſubject deſcribed is. 
rait. 
We muſt alſo dirs that, beſides theſe, there 
were great numbers of Cofi, or worms, in the bot 
tom of the Spaniſh ſhip ; the veſtige of one or two 
of them, if viſible in this piece of wood, and the 
channels they make, which are in all directions, are 
lined with a thin white incruſtation, and are of equal 
dimenſions all along. 


——— — — ns — 3 — — 


8 IL An . of the Caſe of a young 0 
who drank Sea Water for an Inſſamma- 

tion and Tumour in the Upper Lip. Com- 
 municated by Dr. Lavington of Taviſtock, 
in Devon, 70 John Huxham, M. D. "nnd E 


F. R. S. 


Read Jan. 17, 
1705. 


- lady. of Launceſton, aged 
about ſixteen, very tall of her age, 


and of a thin delicate conſtitution, very weak and 
ſickly when a child, enjoyed for ſome years paſt a 


3 ſtate of n However being incom- 
— 


U*Þ 

moded now and then with an inflammation and 
ſwelling of the upper lip, which was thought ſtru- 
mous, was adviſed to drink ſea water, which ſhe ac- 
cordingly did every morning, to the quantity of a 
pint, for ten days ſucceſſively ; during which ſhe 
was as well as uſual, till on a ſudden the was ſeized 


with a profuſe diſcharge of the catamenia. This 


continued ſo immoderate and alarming that Dr. La- 
vington was conſulted. Upon inquiry, he found not 
only that the uterine flux was exceſſive, but alſo 
that ſhe was perpetually ſpitting blood from the 
gums ; and likewiſe had innumerable petechial ſpots 
on her neck and breaſt ; and withall a great many 
large livid ſpots on her arms and legs. Her pulſe 
was very quick, though 8 full; her face ex- 
ceedingly pale, and ſomewhat bloated ; and her fleſh 
in general was very ſoft and tender. She was often 
taken very faint, but ſoon recovered tolerable ſpirits. 
The flux from the uterus at length abated, but 
that from the gums increaſed to ſuch a degree, that 
her apothecary took a little blood from her arm. 
From the orifice blood ouzed continually for ſeveral 
days, notwithſtanding many endeavours were uſed 
to ſtaunch it. At laſt blood iflued from her noſe 
perpetually, attended with frequent faintings, in 
which ſhe at length expired, choaked as it were with 
her own blood. But before ſhe died, it was very re- 
markable, that her right arm was quite mortified 
from the elbow to the wriſt: and it is to be further 
noted, that though blood, drawn from her ſome 
weeks before ſhe began the uſe of the ſea water for 
an inflammation in her lip, was found ſufficiently 
denſe, and in a pretty good ſtate ; yet that drawn off 


In 


- 67 

ig. IL En fickneſs was mere ＋ 
ore. 

" To this account Dr. Lavington ſubjoined the fot" 
lowing queries. 

Whether or no, a. ſcorbutic ſtate of the animal 
juices may not be produced by ſalt Water, as Well as 
by ſalt proviſions ; eſpecially if, as in the preſent 
as it doth 1 10t paſs off freely by the uſual evacu- 
a 7 0 which: often happens -when drank for a con- 

e times: apd.t the. y is, aecpltorned tõ· it 1 

"WIR ther the ihm teng. er Alea bis 3 28 
mar big diſpoſition, o ee iff g | 
Vſeid or to lax ?. and whether to ſuck a con otion, | 
attended with a looſe texture of the blood, or a 
hectic habit, a ſalt water courſe may not be likely 
tg. increaſe the acrimony of the blood, rupture the 
veſſels, and bring on a dangerous hemorrhage ? And 
whether, even to ſtrumous patients thus Eircum-" 
ſtanged, the Cortex Peruvianus is not tore adapted! 1 

To which Dr. Huxham replied nearly as follows : 
« In many caſes I have known very good effects 
« from a courſe of ſea water, when Kan in Pretty, 
« large quantities, and long continyed ; but it was 
When it purged gently, and now and then puked 
„ ſomewhat. With the thin, tender, and hectical; it 
«« ſeldom agrees. The groſs, heavy, and phſeffi5a-: - 
tic, commonly bear it with advantage. I have, 
« known it bring on colical pains, diarrhea, dy ſen- 
« tery, and bloody ſtools, cough, hectica "dino 
« waſting of the fleſh, and an hæmoptoë. It ge- 
© nerally renders the body liable to very great con- 
« ſtipation, after it hath been drank for a conſiderable 
e time. 


Sea 


1 

Sea falt is a kind of neutral falt, that will not paſs 
off through the pores of the ſkin (except perhaps in 
an ammoniacal ſtate ſome of it may). Its proper 
outlets are by ſtool and urine. It appears by expe- 
riments to be very little alterable by the powers 
of the animal economy. If ſo, when not duly 
diſcharged by theſe paſſages, in a courſe of drinking 
falt water, the marine ſalt muſt be greatly accumu- 
| lated in the maſs of blood, make it continually more 
and more acrimonious ; and by the mutual attraction 
of its particles, when ſo abundant, run into molecule 
too large to paſs the minuteſt veſſels, occaſion ſtag- 
nations; and by uritating theſe capillaries increaſe 
the impetus a tergo, and often bring on ruptures of 
thoſe veſſels, extravaſations, blotches, ſpots; in a 
word, all the ſymptoms of the ſcurvy in the higheſt 
degree. Indeed it is very well known, that the 
moſt healthy failors cannot long live in drinking mere 
ſalt water for common drink. Ss 5 
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III. I Letter to the Right Honourable the 
Earl of Morton, Prefident of the Royal 
Society. Containing Experiments and Ob- 
 ſervations on the Agreement between the 
| Specific Gravities of the ſeveral Metals, and 
their Colours when united to Glaſs, as well 
as thoſe of their other Proportions : By 

Edward Delaval, F. R. S. M. A. and 

Fellow of Pembroke Hall, Cambridge. 

My Lo np, . 

Read Jan. 24, T TAKE the liberty of laying before 
1765. 1 your Lordſhip the following paper, 
containing a variety of facts and experiments, which 
I have endeavoured to apply to ſome Optical in- 

o 5 

Beſides the experiments originally contrived and 

made by myſelf, I have repeated moſt of thoſe 
which I have quoted from others. 


Sir Ifaac Newton, in his Optics, has ſhewn by 

a ſeries of experiments, that the ſeveral differences 
of colours, exhibited by thin tranſparent plates, are 
occaſioned by their ſeveral thickneſſes; and that 
therefore the tranſparent parts of bodies do, ac- 
cording to their different ſizes, reflect rays of one 
colour and tranſmit thoſe of another; and conſe- 
quently that the bigneſs of the component parti- 
cles of natural bodies may be conjectured from 
their colours; ſince the particles of thoſe bodies 
moſt probably exhibit the fame colours as a oe 
1 | of 


TS © 
of equal thickneſs provided they have the ſata 
denfity. He concludes this whole doctrine in theſe 
words: I have hitherto explained the powers of 
« bodies to reflect and refract, and ſhewed that 
« thin tranſparent plates, fibres, and particles, do, 
« according to their ſeveral t hicłneſſes and denfittes, 
reflect ſeveral ſorts of rays, and thereby appear 
te of ſeveral colours; and by conſequence, that no- 
« thing more is requiſite, for producing all _ 
&« colours of natural bodies, than the ſeveral 
« and denſities of their tranſparent particles.“ 
Though he has accurately ſhewn what does 
ariſe from the ſeveral changes of zhichnefſs, I do not 
find that any one has attempted to explain in what 
manner the differences of denſity, in the component 
particles of bodies, contribute to produce the ſeve- 
ral differences of colours: and therefore I thought, 
that if inſtances could be produced of bodies whoſe 
ſeveral differences of colour appear to be propor- 
tioned to their ſeveral degrees of denſity, it would 
tend to illuſtrate this part of Optics. 
To this purpoſe, however, are conducive all thoſe 
experiments and obſervations, from which Sir 
Iſaac Newton has inferred that bodies have their 
refractive and reflectiue powers nearly proportional 
to their denſities; and that the /eaſt refrangible rays 
require the greateſt power to reflect them: which 
is deducible from. hence, 1. that the red rays are 
reflected at the greateſt obliquity of incidence, and 
the violet at the leaſt, 2. that the violet is reflected, 
in like circumſtances, at the lea thickneſs of any 


thin plate or bubble, the red at the greateſt thick- 
neſs, and the intermediate colours at intermediate 


C 2 thickneſſes. 


Þ 12 ] | 
thickneſſes. 3. The ſame appears from the table 
(p. 206.) in which the thickneſſes of air, water, 
and glaſs, and the colours 2 by them are 

{et down. 

Theſe experiments are applied by him to nt 
parent bodies and the colours exhibited by them; 
but they are equally applicable to permanently 
coloured bodies: and it appears from them, that 

_ denſer ſubſtances ought, by their greater refleftirve 
power, in like circumſtances, to reflect the % re- 
frangible rays, and that ſubſtances of 1% denfity 
ſhould reflect rays proportionably more ręfrangible, 
and thereby appear of ſeveral colours in the order 
of their denſity. 

In confirmation of this reaſoning, I ſhall give 
inſtances of natural bodies, which differ from each 

| other in denſity, though circumſtanced alike in 
other reſpects ; and ſhall ſhew that they differ in 
colour, in the ſame order they do in denfity, the 


denſeſt being red, the next in denſity . 
yellow, &c. 

In ſuch an inquiry metallic bodies ſeem to de- 
| ſerve our firſt and principal attention, as their 
ſpecific gravities have been aſcertained by well 
known and repeated experiments. Without enter- 
| Ing into a minute chemical theory of the princi- 
ples of metals, it is ſufficient to obſerve that they 
are univerſally allowed to conſiſt of 1. an inflam- 
mable or ſulphureous matter, which is of the ſame 
kind in all the metals ; 2. of a fixed matter or 
calx, which appears in each of the metals to be 
ſpecifically different in weight, as well as in other 

properties. 


2 3 


i 


[ 3 ] 

As the ſulphureous matter, in the intire metals, 
acts ſtrongly on the rays of light, it is neceſſary to 
calcine, or to divide them into extremely minute 
particles, in order to examine ſeparately the action 
of the calx, or fixed matter, on the rays of light. 

In order to examine all the metals in like cir- 


cumftances, by reducing them into the ſmalleſt 
particles, and depriving them of their ſulphur as far 


as was practicable, I expoſed each of them, united 


with a proper quantity of the pureſt glaſs, without 


any additional ingredient, to the greateſt degree of 
fire they are capable of bearing, without having all 


colour whatever deſtroyed. De 
In this ſtate it appears, from a variety of experi- 


ments and facts, that they actually do, without any 
exception, exhibit colours in the order of their 
_ mT 7H - 


Gold —— Red. 
Lead — _— Orange. 
Silver — — — Yellow. 
Copper — — Green. 
Iron en ——_ — Blue, 


GOLD. 


. 
. 
9 rr 1 


* 


[14] 
G O L D. 
GOLD, which is the denſeſt of all the metals, 


imparts a red colour to g/aſs, whenever it is divided 
into particles ſo minute, that it can be intimately 


mixed with the ingredients of which the glaſs is 
made; and it ſeems indifferent in what manner it 1s 


ee to this ſtate. Thus 


1. From the powder obtained by rubbing gold 
agg a pumice ſtone, uſed by the eoldiniths 


n poliſhing it, mixed with nitre, borax, and. | 


1 a beautiful red glaſs is produced [a]. 


2. When a ſmall quantity of a ſolution of gold i in 
aqua regia is evaporated on a glaſs plate, with 


a gentle heat, that part of the g/a/s on which it 


the particles of gold into it's ſurface [5]. 


lay thinneſt, is tinged red, by the entrance of 


Artificial rubies are made by mixing with glaſs, 


"= diſſolved in aqua regia, and afterwards. cal- ; 


cined i in the furnace le. a 


e! Sol ſine veſte, cap. 8. 


Junker, Conſpectus Chem. tab. xxx111. de Auro, p. $52. 
Aurum detritum pumice, ſeu pulvis auri pumice, quo auri- 


fabri ſua opera poliunt et abradunt, commiſtus, Gold-Schliff, ſi 
cum ana nitri, boracis, et cinerum clavellatorum liquido funda- 


tur, præbet vitrum, inſtar optimi opificum encauſtici, rubro colore 


pellucidum, ſubſidentibus Paucis auri granulis ; 4 teſtante autore 
Solis fine veſte. 


Shaw on Boerhaave's Chem. vol. i. p- 29. Gold ground with 


pumice, and afterwards fuſed with equal parts of nitre, borax, 


and pot aſhes, affords a fine tranſparent red gla/s. 
5] Philoſ. Tranſ. No. 286. 


c] Neri's art of Glaſs, chap. 129. 


Calcine Gold with aqua regia many times, pouring the water 
upon it five or fix times ; then put this powder of Gold in 


4. Kunkel 


LL 
4. Kunkel prepared a powder for the ſame purpoſe, 
by precipitating the gold from the ſolution by 
an alkaline liquor [d]. 


5. Gold precipitated by tin from aqua regia, and 


_ melted with g/a/ſs in a proper proportion, tinges 
it with a beautiful ruby colour: this method 
was diſcovered by Caflius [e], and farther im- 
proved by Kunkel FJ. ; 


6. The fame colour i produced by fuling gold 


with a large proportion of tin, and two thirds 
of lead, or by mixing it with regulus of anti- 
 mony, or tin by calcination, and adding to glaſs 
the powders of gold obtained from theſe pro- 
ceſſes [g]. 3 


7. Gold amalgamated with mercury, and digeſted 


with it for a conſiderable time, may be reduced 
to a ſubtile powder by expelling the mercury: 
this powder, melted into the g/a/s, tinges it of a 
beautiful red [bh]. x 


earthen pans, to calcine in the furnace, till it becomes a red 


poder; which will be in many days; then this powder, added 


in ſufficient quantity, and by little and little, to fine cryſtal glaſs, 


which has been often caſt into water, will make the tranſparent 


red of a ruby, as by experience is found. | 


[A] Lewis's Hiſtory of Gold, p. 176. 

e] Caſſius de Auro, p. 165. . 
/] Junker, Conſp. Chem. tab. xxx111. de Auro, p. 861. 
[2] Shaw's Notes on Boerhaave's Chem. vol. i. p. 78. 
D] Shaw's Abridgement of Boyle, vol. i. p. 459. 
An induſtrious perſon, having united Gold with a parti- 

cular quickfilver, kept them in digeſtion for ſome months; when 
the fire having been immoderately increaſed, the ſealed glaſs 
burſt with a frightful noiſe: though the upper parts were blown 
off and ſhattered to pieces, yet the lower eſcaped tolerably whole; 
and I took notice, with delight, that it was tinged throughout 
of a fine and glorious red, hardly to be matched by that 3 _ 
00 


| [ 16 ] 
8. Gold leaf melted into the ſurface of glaſs, by the 
electric force, imparts a red colour to it: this 
was firſt obſerved by Dr. Franklyn, and has 
been often repeated []- 


There are many other ways of communicating 
this colour to glaſs by Gold; and I find no method 


by which it can be made to produce any other 


colour. If it be mixed in larger maſſes, without 


being minutely divided, it imparts no colour to the 


glaſs, but remains in its metallic form. 


Grummet attributes this colour to the manga- 


neſe, uſed in making ſome ſorts of glaſs, the colour 
of which he ſuppoſes revivified by the nitre uſed in 
the preparation of the gold: it is neceſſary there- 


fore to mention, that I have given a red by gold 


to ſeveral glaſſes, in the compoſition of which 
there was no manganeſe, and often by gold in the 
preparation of which there was 20 nitre. 

Several preparations of gold will impart a fine red 
to the fritt or materials of which glaſs is made, in 


gw. 
Pg 


a ſmall degree of heat; though not minutely - 


enough divided, or in too large quantity, to remain 
mixed with the glaſs, when expoſed to a degree of 
heat ſufficient to vitrify them perfectly. 


Ci] Franklyn's Letters on. Electricity, p. 65. 


LEAD. 


(9) 


LEAD. 


LEAD, which is the metal whoſe denſity is 
next in order to that of gold, affords a glaſs of the 
colour of the Hyacinth, a gem whoſe diftinguiſhing 
character is, that it is red with an admixture of 
yellow, the ſame colour which by writers in optics 
is called orange, 8 _— 
1. Lead, kept in fuſion for a confiderable time, in 
a ſtrong crucible and a very violent heat, is re- 
duced to a glaſs of the colour of that gem [4]. 
2. Lead reduced to litharge, and melted with one 
third or fourth part of it's weight of ſand, in a 
covered crucible, in a ſtrong fire for two or 
three hours, unites with the ſand into an orange- 
eoloured glaſs like the former [IJ]. . 
3. Glaſs of Lead is mentioned by ſeveral authors, 
as a compoſition proper, without the addi- 
tion of any other ingredient, for imitating the 
Hyacinth (mJ. 


[ei] Flora Saturnizans, chap. 11. Henckel de appropria- 
tione, cap. ii. ſect. 4. 1 
I Junker, Conſpect. Chem. tab. xix. p. 434. 9 
ecipe Lithargyrii partes tres, arenæ nitidæ partem unam; 
miſta imponantur forti tigillo; per 3 circiter horas tenuiſſime 
fundantur, quo facto maſſam fluentem in calidum mortarium 
effunde, et habebis vitrum pellucidum, Hyacinthini ferme coloris. 
II] Shaw's Lectures, p. 2990, 3 
Lead melted into glaſs with ſand is the foundation of imitat- 
ing all the coloured gems : for this glaſs itſelf will reſemble the 
Hyacinth, &c, OT 
Merret's Notes to Neri, chap. 61. 
Our author mentions not a Hyacinth from glaſs of Lead. Bap. 
Porta ſupplies you with it, 1. vi. c. 7, in theſe woris : To make 
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1. Without infiſting upon 
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SILVER. 


YELLOW is the only colour which fver, 
the metal next to lead in derfity, can by any prepa- 


ration be made to impart to gift. 


_ affirm, that fver, on being calcined and ex- 
poſed to a violent fire for a long time, was partly 
reduced to a yellow glaſs [n], : 


2. I have often given hat colour, by moiſtening the 


ſurface of the glaſs with a ſolution of Silver, and 
afterwards making it red hot. 


3. If Silver be calcined with ſulphur, it readily 


| communicates a yellow colour to glaſs [o]. 


a very Hyacinth, and not much differing from the true one, put 


lead into earthen pots that are very hard, in a glaſs furnace, and 


there let it ſtand ſome days, and thus your lead is turned into 


glaſs, and imitates the colour of the Hyacinth. 


The Hyacinth is a ſtone (as faith Boetius and Rulandus) 
which is red with a certain yellowneſs, or rufeſcit in auro ; that is, 


it is red in yellow. Impoſtors adulterate it with a kind of glaſs 
made of Lead. „ „ Wn” 
Boetii gemmarum et lapidum hiſtoria, 1. ii. c. 31. Adulte- 
rium #hacinthi vix meretur; in illius locum aliquando ſubſtitui- 
tur ex plumbo vitrum, quod a verà gemma pondere et duritie 
facile diſtinguitur; mollius enim et gravius vera gemma. 


[nz] Merret's Notes on Neri, chap. 82. Claveus ſaw Silver 
calcined two months in a glaſs furnace; the twelfth part of 


which became a citron glaſs. 


[e] Shaw's Abridg. of Boyle, vol. i. p. 458. To ſhew more 
particularly that glaſs is porous, we took filver calcined by 
burning ſulphur on it in the open air, and laid it upon a piece of 
glaſs, and placed it with the pigment uppermoſt, upon a few 


4. Having 


what ſome chymiſts 


Nichols's Hiſtory of precious tones, part i. chap. 7. of the 
_ Hyacinth. 


: I” 
4. Having carefully purified an ounce of Silver, 
I kept it in fuſion fome hours, with a (mall 
quantity of g/aſs, and found, that the glaſs, 
when cold, had formed a beautiful yellow enamel! 
on the ſurface of the „luer. 5 
5. Leaf filver laid on red hot glaſs tinges it yellow. 


When we meet with authors, who mention a 
blue or greeniſh colour communicated by filver, 
the cauſe- muſt have been, that the filver uſed in 
ſuch proceſſes was mixed with copper, as it gene- 
rally is, when it is not carefully purified [p]. I 
have always found, that ier purified by the 760 
retained ſo much copper, that, when melted ſeveral 
times with nitre and borax, it imparted a green 
inge at the firſt and ſecond melting, though after- 
wards u0 ſuch colour was obtainable from it. 


quick coals to neal a while; we gave it ſuch a heat as might 
make and keep it red hot, without fuſion ; and then fuffering it 
to cool by degrees, we found that the glaſs had required a yellow 
and almoſt golden colour. 3 = 8 
Shaw's Abridg. of Boyle, vol. ii. p. 98. I learned from one of 


the chief artificers in painted glaſs, that thoſe of his trade colour 


It yellow with a preparation of a calx of Silver. „ 
Kunkel's Art of glaſs, part ii. art. 49. Experiment ſhews that 
it is from Silver the fineſt yellow is obtained. Shaw's Lectures, 
p. 316. A little Silver tinges white g/aſs yellow. 
| Hook's Micrographia. obſ. 10. of Mecalline colours. A third 
argument that the particles of metals are tranſparent is, that 
being calcined and melted with glaſs, they tinge the glaſs with 
tranſparent colours. Thus the calx of ſilver tinges the glaſs 
on which it is annealed with a /ovely yellow or gold colour. | 
[p] Merret's Notes on Neri, c. 90. Junker, Conſpect. Chem. 
tab. XXx1IV. p. 889. 901. Shaw's Abridg. of Boyle, vol. ii. 


p. 98. 3 
1 COPPER. 
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with braſs calcined to redneſs. 


Toy 
COPPER. 


GRE E is the only colour which copper, 


the metal next to filver in denfity, communicates to 


glaſs, when melted with it in a ſufficient heat, 
wit bout any additional ingredient: Thus of 
1. By grinding cryfal glaſs in a copper mortar, and 


afterwards melting it, it becomes green. 
2. Copper calcined per ſe in a furnace [g]. 


3. Copper calcined with ſulphur [r], and 
4. Scales beaten off from red hot copper plates 


mixed 


W. 


with glaſt, equally impart a green colour 


It is indifferent in what manner the copper is 
prepared, in order to tinge the glaſs green, pro- 
vided it be expoſed, without any other ingredient, to 
a a ſufficient degree of heat [s]. I have frequently pro- 
duced a fine green from copper filin gs unprepared. + 


Jol Shaw's Abridg. Boyle, vol. i. p. 98. Though copper cat- 
cined per ſe affords but a dark and baſely-coloured calx, yet the 


glaſs-men tinge their glaſs green therewith. ” 
Neri, chap. 92. This ſort of pure/? glaſs will be tinged into 


al colours you defire : for example, into an emerald with bra 


thrice calcined, as is done for ordinary glaſs: into a fea green 


[e] Junker, Conſp. Chem. tab. x1x. p. 433. Beryilus ma- 
rinæ viriditatis per cuprum cum ſulphure calcinatum. 


[5] Kunkel's Notes on Neri, chap. 32. Though with copper 
alone one may produce green, it is nevertheleſs crocus martis dif 


ferently my__ that makes a variety in it. I have not found | 


that the different manners. of preparing copper have produced 


different colours. I have experienced that by calcining copper per 


fe, without any addition, I could produce all the effects that the 


author teaches us to bring about by different preparations of that 


If 


metal. 


, 
: 


If a quantity of ſalts be added in the prepara 
tion, they will, by attenuating the mixture, and 
conſequently /efſening its ſpecific gravity, make the 
glaſs incline to blue, the colour next in order [r]; 
but this happens only when the fire is moderate; for 
in a greater degree of heat, the redundant falts, even 
thoſe of the moſt fixed nature, are expelled [a]. 

It is true, that copper is mentioned by ſome 
writers, as an ingredient in red glaſs and enamel : 
but the red, which is the colour of the metal not 
diſſolved or mixed with the glaſs, remains only 
while the compoſition is expoſed to ſuch a degree- 
of heat as is too ſma]l to melt and incorporate it; 
for, if it be ſuffered to remain in the furnace a few 
minutes after the copper is added, the maſs will 
turn out green inſtead of red [ww] :: in effect, the pre- 
paration of copper recommended on this occaſion, 
is exactly the ſame as that uſed in tinging glaſs 
green, | 15 


[t] Flora Saturnizans, chap. xi. art. 6. When a green 
colour is to be given to glaſs, care muſt be taken not to uſe o 
much falt in the compoſition of the glaſs; otherwiſe the colour 
will be blueiſb, and bordering on the colour of the aigue marine. 

Neri, chap. 32. An emerald colour in glaſs. 

In making green you muſt obſerve that the metal have nat 
much ſalt ; with metal that hath much ſalt, as cryſtal and rochetta . 
have, you cannot make a fair green, but only a fea green; for 
the ſalt conſumes the green, and always inclines the colour to a 
blue g wherefore, when you would make a fair green, put common- 
metal. . ; 1 
Shaw's Lectures, p. 29. Copper precipitated with common 
falt out of aqua fortis gives the torquois colour to white glaſs, 
when melted therewith. 5 

1] Kunkel's Remarks on Merret's Notes, p. 299. 

2 Neri, chap. 127. This chapter deſcribes the method of 

waking red glaſs, in the compoſition of which copper is uſed ; and 


J _-JRON. 


[22] 


I RON. 
IRON, being of all metals the moſt im perfect, 


is ſubject by various means, to be wor oe Hove or re- 
duced to a ruddy crocus, ſimilar to the ruſt that 
ariſes from it's being corroded by the acid in the 
air. In this ſtate, it requires a conſiderable degree 
of heat to diffolve and Incorporate it with glaſs: 
till that heat is applied, it retains it's ruddy colour; 
by increafing the heat, it paſſes through the inter- 
mediate colours, till it arrives at it's permanent one, 
which is b/ue : this being effected in the ſame de- 
gree of heat in which we have examined the other 
metals, that is, he greateſt that the ' glaſs will bear 
wit haut loſing all colour whatever. 
The green, with which the glaſs uſed for bottles 
and chemical veſſels is tinged, is occaſioned by the 
iron contained in the vegetable aſhes and ſand, of 
which that glaſs is compoſed. When the pots, in 
which the matter has been kept in fuſion, are 
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Kunkel makes the following remark on it: This compoſition 
ed, very difficult to make; it is neceſſary to ſeize the moment 
at which the matter is well tinged red, to take it immediately 
<« from the fire; for half a quarter of an hour too much is ſuffi- 
< cient to change it's colour.” In the next chapter, ſpeaking of a 
red enamel, into the compoſition of which copper enters among 
other ingredients, Kunkel makes this remark : © This compo- 
© ſition is very fine, and leſs troubleſome than the preceding one: 
e but, after having added the copper, the matter muſt not be left 
ic on the fire: if this is not attended to, it becomes 5 green, and the 
. * red colour that it had taken at firſt does not laſt.” 
Gellert, Chem. Metallur. problem 97. Copper gives a blood- 
red to glaſs; but if it is left too long on the fire, it becomes green. 
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[23] 
nearly emptied, the glaſs remaining at the bottom 
is always blue; this is cauſed by it's continuing 
longeſt expoſed to the fire, and in fo ſmall a quan- 


tity that the fire has a greater effect on it. The 


whole maſs acquires the ſame colour, if too much 


ſand be added in proportion to the aſhes ;. for, in 


that caſe, the materials being more difficult of 
fufion, the workmen are obliged to apply a greater 


heat, and to continue it longer. 


It is known, from the experiments of Lemery 
and others, that the vegetable aſhes contain iron [x]. 


To examine whether that metal be alſo contained 
in the ſand uſed in making this glaſs, and how far 


the colour of the glaſs depends upon it, I made the 


following experiments : 


Exp. 1. Having procured ſome of the ſand uſed 
in making green glaſs, I melted two parts of it 
with one part of borax, and one part of nitre, and 


found that it produced a glaſs fimilar in colour to 


that which is made with the ſame ſand fluxed with 
pot aſhes, From hence it appears, that the colour- 


ing matter was contained in the fand. 


Exp. 2. I mixed three parts of this ſand with 
one of powder'd charcoal, and expoſed it for ſome : 


{tal Becher, Phyſ. Subterran. p. 67. 


Hæc prima terra (vegetabilis) cum mineralibus vitris, quz ex. 


arena et ſilicibus parantur, conveniens eſt, ut nulla re, niſi colore, . 


inde diſcerni queat, qui viridis eft, vel ſubcerruleus, indelebilem 


regni ſui aſteriſcum ſervans, . vegetabilem viriditatem ex- 
primens. 


Flora Sat. cap 8. Note 

As that blue or green colour is owing to the iran which is 
found in the aſhes of all vegetables, it muft not be looked on as 
a mark capable of characteriſing a vegetable earth. 


hours 


Tae] 
hours to a red heat. When this mixture was cold, 
I ſeparated from it, by a magnet, ſmall grains of 
tron, weighing about one twentieth part of the 
Exp. 3. I melted ſand thus deprived of it's iron, 
with half its weight of borax and the ſame quan- 
tity of nitre, and found that it produced a per- 
fectly colourleſs and tranſparent glaſs. 3 
Exp. 4. Io two parts of the white ſand uſed in 
making cryſtal glats, and one of borax and nitre, 
I added a twentieth part in weight, of the grazns 
of iron, which I had extracted from the ſand by 
Exp. 2. and having vitrified this compoſition, [ 
found that it was become exactly fimilar in colour, 
to that commonly uſed in making green glaſs. , 
Exp. 5. I expoſed ſeveral pieces of green bottle 
glaſs made at different glaſs-houſes, under a muffle, 
to a ſtrong fire, for the ſpace of half an hour, and 
found that they were all become blue. 5 
If the crocus of iron is added in too great a pro- 
portion, it continues to adhere together, and re- 
mains unmixed, or at leaſt imperfectly mixed, with 
the glaſs, retaining for that reaſon the colour 
natural to it when undiſſolved; or if it be in a 
ſmaller quantity, though yet in too great a pro- 
portion to be diſſolved, it will make ſome inter- 
mediate colour between the ruddy and the blue, 
which laſt it always imparts, when zu a ſufficient 
degree of fire and a proper proportion. The ne- 
ceflity of a due proportion of metal to the glaſs has 
been already inſtanced in gold, which if in too 
large a proportion to be diſſolved by the glaſs, in- 
; 4 —_ 
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[ 25 ] 


ſtead of i martin a red colour to it, runs together 


in it's metallic form. 


Henckel has given us a method of making a 
beautiful blue glaſ by this means. It conſiſts 


merely in mixing iron with the matter of which 


the pureſt glaſs is compoſed, and expoſing it to a 
violent fire. Gellert obſerved alſo, that iron imparts 


to glaſs this colour [y]. Mr. Lehman obtained 
the ſame colour from. emery, which is a kind of 


iron ore, or ferruginous ſtone, by mixing it with a 


vitrifiable earth; which colour he attributes to the 


iron contained i in it [2]. Neri mentions a ſhy colour 


[y ] Henckel, Deſert. 6. On a Blue Ae from iron. 
I "nt olaſs with iron, and gave it a very fine blue. I had 
calcined, in a pot, fileings of Styrian feel, which I kept about a 


quarter of an hour in the fire, without ſticring them, till they had 


taken a purple colour, bordering on violet ; I mixed about half 
a grain, which I had ground well in a glaſs mortar, with fifteen 
grains of very white flint and a very fine alkali ; I put the whole. 
into a crucivle, covered it with care, and expoſed it to. the moſt 


violent fire. The furnace being cooled, I found a glaſs of the 


colour of a ſapphire ; it was impoſſible to ſee a finer blue, either for 
colour or tranſparence. 


Gellert. Chem. Metallurg. vol. ii. prob. 97. Cobalt calcined. 
gives to glaſs a very fine blue; but if too much cobalt, for exam- 
ple an eighth part, is uſed, the glaſs will become black. The 
calx of iran produces the ſame fect; and. ſometimes it happens 
that one fide of a thin piece of glaſs is.of the colour. of ruſt, while 


the other fide is. blue. 


[z] Lehman, Treatiſe on the formation. of metals, p. 37. 

As to the earth of cobalt, or biſmuth, which is the baſis of: the 
blue colour, Henckel conſidered it as a r earth in his Opuſc. 
miner. p. 573. Some experiments which I have made render 
that opinion very probable. I have obtained a very fine blue 


colour from a ferruginous Spaniſh emery having once pulverifed 


half a pound thereoi and mixed it with an equal part of black 


flux, I melted this mixture in a well-covered crucible in a pretty 


r E imparted 


F 
I " 
FX ” ; 

: > 


conſtantly pradtiſed at a manufactory in 


diſtilled, and which had been corroded and tin 
by it; by this means it became coloured ef a fine 


26 


"imparted to glaſs by Bohemian 


granates, which he 
Flan- 
ders [(a]. It is well known that zren is the metal 
contained i wy thoſe ſtones ; that they obey the load- 
None [5); and that, being calcined with a proper 
heat, they yield a conſiderable quantity of iron [cl. 

1 expoſed in a crucible to a glaſs-houſe fire, for the 
ſpace of thirty hours, part of a flint glaſs retort, 


in which a native green v:trio/ of iron had been 


ged 


violent fire: when the matter was melted, I flung in an inflam- 


mable ſubſtance: when that had intirely ceaſed burning, I emptied 
the crucible, and obtained a maſs of a ng beautiful ſapphirine 
blue ; but which, as one may imagine, ſoon attracted the moiſture 


of the air: I repeated the experiment again without putting any 


black "ay and * colour became ſtill finer; but it was remark- 
ably beautiful when the mixture was melted with a vitriffable 


earth. | can attribute this colour only to the parts of iron con- 


tained i in the emery. 


[a] Neri, chap. go. A curious ** and practical chemiſt 
may extract a wonderful red from gold, from ſilver a ſty colour, 
and a much fairer from granates of Bohemia, which are low | 
priced ; for, being ſmall, you may draw a tincture from them, as 

T have often done in Flanders. 

[5] Boyle of gems, Shaw's Abridg. vol. ii. p. 107. Suſpecting, 
for ſeveral 3 that ſome granates contain, beſides other metal- 
line ſubſtances, many corpuſcles of a ferruginous nature, I made 
choice of ſome ſmall ones, which, by their deep and almoſt dark 
colour, I gueſſed to participate largely of iron or ſteel, and applied 
them to a vigorous loadſtone, which, as I expected, took them 

up: and hereto they conſtantly adhered till they were forcibly 
ſeparated therefrom—ibid. vol. iii. p. 120. A chalybeate tincture 
obtained from granates. 

e] Junker, tab. x. p. 273. Muli granati minus pellucent; 
atque ex his vulgares præduri, atque alioquin igne indomiti, per 
ignem ſolarem grandibus vitris cauſticis collectum, denique in 


flaorem redacti ſunt, ac merum jn, præbuere. 
3 tranſpurent 


#= 7 Iu 

tranſparent blue, not diſtinguiſhable from that which 
cobalt imparts to glaſs. 
Tron vitrified per ſe is converted into a blue 
D 5 

In ſhort, it is indubitable that iron is the only 
metal, which will, without any addition, impart to 
the matter of glaſs a b/xe colour; for copper will not 
communicate that colour, wir haut the addition of 
a conſiderable quantity of ſalts, or fome other mat- 
ter that attenuates it; and the other metals cannot 
by any means be made to produce it at all. 


_ Having ſhewn that the metals exhibit colours, 
invariably in the order of their denſities, when 
melted with glaſs in a proper proportion, without 
any other ingredient, and. expoſed to a ſufficient beat; 
I ſhall proceed to ſhew that the other preparations. 
of the metals, viz. their ſolutions, precipitates, . 
cryſtals, &c. do for the moſt part exhibit the ſame. 
colours, in the order of their denſities, though not ſo 
invariably as their glaſſes; ſome ſmall variation of 
colour happening in the more imperfe& metals, 
probably from a change of denfity in their different 
preparations. . 35 


[A] Lewis's Courſe of Chem. p. 49. The ſpecific gravity of 
iron is to that of gold as 7,645 to 19,640. This metal requires 
a great degree of heat to melt it, when it throws out, ſparkles, loſes 
conſiderably of its weight, and is at length converted into a dart. 
blue glaſs. 985 | | 


4 


E 2 GOLD 


[ 28 ] 
GOLD. 


G OLD precipitated | from aqua regia, and 


waſhed with hot water or boiled in a ſolution of 
alcaline ſalt, becomes red on being expoſed to a 
* heat. Lewis, Hiſtory of gold, p. 108. 


4 


The ſame colour is produced when this precipi- 
tate of gold is ground with oil of vitriol, or ſpirit 
of ſulphur; or if it be mixed with ſulphur, and 
the ſulphur burnt away. Junker, tab. XxxxIII. 
p. 859. 

The ſmoaking ſpirit of Libavius, ines with 


gold and afterwards drawn off from it by diſtil- 
lation, changes it's colour to @ blood red. — 


Sol fine veſte, enp. 19. Junker, tab. xxxIII. 
p. 861. 
Gald is reduced into @ red powder, by amal ga- 


mation with mercury, and expoſing it for a 
conſiderable time to a flow heat. —Boyle's 


Abridg. vol. li. p. 77. Junker, tab. xxxix. 
987. 


If fix parts of antimony are fuſed with one of 


gold, and the antimony driven off by the blaſt, 
a red powder of gold is left behind. —Caſſius de 


Auro, cap. 10. 


Tf gold leaf be cemented and ground wich decre- 
— ſait, hartſhorn, pumice, or chalk, and 
expoſed to a proper heat, the metal 8 red, 
and may be precipitated from a ſolution of 
thoſe ſubſtances in a red powder. Junker, tab. 


XXXU111. p. 354. Lewis's Hiſtory of gold, p. 74. 
Sol ſine —.— cap. 6. pts 


7. A red 


. 
7. A red tincture may be prepared from gold by 
| ſeveral methods mentioned by Libavius, Alchem. 
lib. ii. p. 130. Junker, tab. xxx111. p. 868. 
8. A ſolution of geld in aqua regia prepared from 
ſal ammoniac may be ſublimed of a blood red 
colour. The ſame is effected by diſſolving the 
calx, or crocus of gold, in other menſtrua. 
Lewis's Hiſtory of gold, p. 100. Junker, tab. 
XXxXIII. p. 857. . 
9. A ſolution of gold in aqua regia, evaporated pro- 
perly, affords cryſtals of a 4r:ght red colour. — 
Caſſius de Auro, p. 109. Junker, tab. xxx111. 
p. 862. 868. Lewis's Hiſtory of gold, p. 99. 
10. Aurum fulminans moiſtened with water, has 
been found to tinge gems deeply of a fine red. 
Phil. Tranſ. No. 179. 0 880 
11. A ſolution of gold tinges ivory, cotton, the 
ſkin, and other ſubſtances red. 


| Rubres being frequently found in gold mines, it is 
very probable that they receive their colour from 
that metal; and from this circumſtance, before the 
experiment had been made, Libavius rightly con- 
jectured that a ſolution of gold would communicate 

a ruby colour to glaſs, . Libavii Alch. p. 88, 
It does not appear that, excepting the colour 
natural to gold in its intire ſtate, any other than 
red can be obtained from preparations of this metal: 
it is from this colour, which gold aſſumes when- 
ever its metallic brightneſs is deſtroyed, that 
writers in chemiſtry call it leo ruber le]. 


[e] Libavius de natura metallorum, lib. i. cap. 4. de auro. 
In ſuo manifeſto cittinum eſt, in occulto ſummam continet rube- 


— — LEAD. 
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| LE A D. 
T-HE only coloured preparation of lead, is that 


produced by calcination in the furnace. The firſt 
of the primary colours produced by this proceſs is 
yellow, the calx paſting from that colour through 
orange into red. 5 . 

It is remarkable, that, though in the calcination 
previous to the reverberatory heat in which theſe 
colours are produced, the lead is dininiſbed in 
wergbt; yet in the reverberatory fire it gains con- 
ſiderably, and in proportion to that zncreaſe of 
gravity, it paſſes from the more refrangible to the 
leſs. refrangible colours; fo that while the calx re- 
mains of a % werght than that of the lead originally, 
it's colour is yellow; with the next increaſe of 
weight it paſſes to orange, which is the colour of 


dinem; unde et non tantum tinctum ipſum eſt, ſed et tincturam 
rubedinis confert abundantem. | 


* 


Dum citrinum dicitur, externus vultus qualis eſt poſt excocti- 

onem reſpicitur: illa tamen citrinitas igne cæmenti et in opere 

hiloſophico ſumma rubedine permutatur. Itaque hinc eſt philo- 
horum axioma, quod in citrinitate lateat rubedo excellentiſſima, 

qualis eſt rubedini gemmæ. N 

Voces occultum, manifeſtum, non ita pueriliter ſunt accipiendæ, 
quaſi in ſuperficie ſit flavum, in centro rubrum; ſed progreſſiones 
colorum in perfectione artificiali notantur, quod naturali pro- 
clivitate et diſpoſitione poſt citrinitzatem abolitam, aſſumat 
rubedinem. | 5 L 

Leo ruber non ſolet vocari, ante quam ab arte eleboratum, et 
aſtrale, ut aiunt, factum. Potentia tamen etiam ſimplex et natu- 
rale aurum ita vocare non eſt abſurdum, cujus ftinctura appella- 
tur ejus ſanguis, quo vocabulo et fermentum rubeum denotatur. 


a -  glaſe 


= HERR 
glaſs of lead; and when the calx is increaſed more 
in weight, ſo that it's gravity is become greater 


than that of the lead originally, it paſſes into red, 
the next colour in order. | 
Theſe three colours ſucceeding each other in 
proportion as the gravity of the metal increaſes, 
ſeem to prove that, in this caſe, the greater denſity 
produces the Ie refrangible colours: and as orange 
is the colour of this calx, when in a nidule degree 
of weight, between that which is lighter and that 
which is heavier than the original metal, it appears 
that orange is the colour natural to kad when it's 
weight is neither much increaſed nor diminiſhed. 


SILVER. 


TH E only preparation of „lver, which is of 
any primary colour (except the yellow it im- 
parts to glaſs, and other vitreous ſubſtances, as 
earths or falts) is luna cornea, which Mr. Boyle 
ſays is of a fair yellow, Shaw's Boyle, vol. i. p. 255. 
Phyſical Eſſays, Edinburgh, 1754, vol. i. p.310 [/]. 


tions, by A. Plummet, M. D. 
When either a muria of ſea ſalt, a ſolution of ſalt ammoniac, 
or ſpirit of ſea ſalt (for theſe three have nearly the ſame effects) 
is put into a ſolution of ſiluer; it becomes milky, and, as it were, 
crudled, and at length a white powder ſubſides to the bottom: 
this powder, being waſhed with warm water and dried, is ſoft and 
z;npalpable ; it's weight exceeds that of the ſilver diffulved by 


COPPER 


[/] Art. 10. Remarks on chemical ſolutions and precipita- 
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WE 
COPPER and IRON, | 
IT appears then that all the preparations of 


gold, lead, and ſilver, invariably retain the colours 


peculiar to the order of their denſities, and that they 
are the /ame with thoſe which they communicate to 

laſs. 333 Ee: EEE 
8 . two moſt imperfe&t metals, copper and 
iron, being very eaſily acted on by almoſt all men- 
ſtrua, the colours of their ſolutions, &c. viz. green 
and blue, are apt to change into each other's order; 


the copper in ſome ſolvents becoming blue and the 


iron n, and in other ſolvents vice verſa; this 
probably depending on the increaſe or diminution 


of their denſities. 


The ſolutions of copper, in the acids of nitre and 


fea falt, and in the vegetable acids, are green. But 


if copper be attenuated, by ſolution in volatile 


alcalies, it becomes blue. Theophraſtus and others 


have obſerved, that emeralds are frequently found in 


copper mines; and it is probable that they obtain 
their tinge from that metal. EE 


I melted ſome emeralds with twice their weight 
of falts, and found that they had formed a fine 


geren glaſs, ſuch as would have been produced from 
the ſame quantity of a vi#riiable earth, and about 


a hundredth part of its weight of copper. 


more the one ſixth part. This powder comes much ſooner to 
fuſion than ſilver, but does not recover the appearance or pro- 


perties of that metal; for it looks like a piece of yellowiſh glaſs, 


ſemiopaque and brittle, yet bending or yielding a little, whence 
it gets the name of luna cornea. : — | 


Tron 


11 


Iron diſſolved by the vitriolic acid is green; but 
if further attenuated by a chemical proceſs, it pro- 
duces that beautiful colour called Pruſſian blue. 
Phil. Tranſ. Ne. 38. Henckel, Diſſert. 6. 

A ſimilar Au, may be obtained from the 5 iron 
contained in the aſhes of all Plants. Henckel, 
Flor. fat. chap. 8. parag. 55. 

Having expoſed « pound of wood aſhes in a luted 
crucible, to a pretty ſtrong fire, for thirty hours, 
the greateſt part of them became = blue by the 


ron contained in them 


A blue may be alfo extracted from a martial 
vitriol, by ſpirit of wine, Henckel, de appropria- 
_ tione, chap. 2. * „257. 
An inſtance of a mineral ſubſtance changing it's 

colour from green to blue on it's ſpecific gravity 
being diminiſhed; appears in a ſtone deſcribed by 
Dr. Gwe in the Muſeum of the Royal Society: 
this gem is a kind of emerald, which, when expanded 


1 by heat, becomes blue, and remains of that colour 


till cold, in which ſtate it returns to it's uſual 
colour, which i is green. 


Tin i 1s not capable of being vitrified, or impart- 
ing any colour to glaſs; nor are ny Preparations i 


of it of ay primary colour, 


VoL. LV. 8 MERCU RY; 


[ 34 1 


MERCURY. 


; THERE is no body of an Weiten wei he 
between gold and mercury; and it is probable tl 
a great part of the difference between their {| 
fic gravities depends on the fluidity of the one and 
the /o/idiry of the other. 

| Mercury is not capable of communicating any 
colour to glaſs, being ſo volatile that it will not 
bear the degree of heat n to incorporate it 
with the glaſs in fuſion. 


- But it is well known that i it 8 calx, either pre- 


pared per ſe, or by diſſolving it in an acid and 


evaporating the menſtruum, is red. 


2. A ſolution of mercury tinges the ſkin, Kc. red, 
as gold does. 


P L. A TI N A. 
THE / ecific gravity of platina being nearly il 


to that of gold, it ſeems neceſſary to examine whe- 
ther the colour of it 8 Preparation correſpond with 


| thoſe of gold. 


On looking into a diſſertation written by Dr. WM 
Lewis on that metal, in the Philoſ. Tranſ. I find 


that the precipitates and cryſtals obtained from 


ſolutions of platina are red: and that a ſolution of 


that metal in aqua regia to perfect ſaturation is of a 
dark red, though, when diluted, yellow ; in the ſame 
manner that a red liquor (as Sir Iſaac Newton 


« obſerves) in a conical glaſs, looks of a pale and 
| « dilute 


= 


— - 

ce dilute yellam, at the bottom, where it is thin; 
« and a little higher, where it is thicker, orange ; 
ee where it is thicker ſtill, it becomes red; and 
« where it is thickeſt, the liquor is deepeſt and dark- 
c eft.” Newton's Opt. p. 1606, 1 
HAVING gone through theſe experiments and 
facts, which ſeem to ſhew that the metals invariably 
exhibit colours in the order of their denſities, when 
| melted with gie, under the circumſtances above 


ſame metals, for the moſt part, aſſume the ſame 
colours; it ſeemed probable that the cauſe, on 
which the colour of natural bodies depend, may 
ſometimes be conjectured from the chemical ana- 
 lyfis of ſuch ſubſtances. This I have attempted 
with regard to the colour of plants 
It is known from the experiments of Lemery 
and others, that all earth is impregnated with iron; 
that the ferruginous matter is received into the 
roots of plants in their growth, and makes part 
of their ſubſtance, and is univerſally diſſeminated 
through them; and that iron may be ſeparated by 
a magnet from the aſhes of all vegetables [g]. 


mentioned; and that the other preparations of the 


It has been already obſerved, that the green 


colour of the glaſs uſed in making bottles, is cauſed 
by the iron contained in the materials of which it 
is made; and I have cited Becher's opinion, that 


the green or blue colour in glaſs is an indelible 


mark of it's vegetable origin. 


] Lemery's Mem. de PAcadem. anno 1706. 
lemoirs of the Acad. of Upſal and Stockholm, of the earth 
found in vegetables, by J. G. Wallerius, 1760. 


* Be This 
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This obſervation of the conſtaney of that colour 


in glaſs made of vegetable aſhes, and it's being 
cauſed by iron, led me to conjecture, that the colour 
of the int ire vegetables ariſes alſo from the iron, ſo 
univerſally diffuſed throughout their ſubſtance in 
their growth. . , 

Green is the colour which iron aſſumes conſtant- 
ly, when diflolved by the acid in tbe air; that metal 
thus diſſolved being a. true green vitriol of iron [E]: 
and as this ferruginous or vitriolic matter is univer- 
fally diſſeminated through the leaves and branches 
of plants, thoſe parts of it which are at the ſurface 
will, by their contact with the air, aſſume the 

colour peculiar to its ſalt or vitriol, e 
5 Moſt vegetables, when they grow in ſuch a man- 
ner as to be defended from the contact of the air, 

are prevented from becoming green. rt 

This happens to the roots of trees, and as much 
of their ſtem as is covered with earth ; graſs grow- 
ing under ſtones, or other bodies, that accidentally 
lie on it, is white; not having the leaſt green, but 
as the air has acceſs. to it: and it is a method 
commonly uſed by gardeners, to cover with earth 
thoſe parts of plants which they would preſerve 
white: by that means hindering them from being 
tinged green by the contact of the air, as the parts 


DI] Shaw's Notes to Boerhaave's Chemiſtry, vol. i. p. 94. 
Iron is eaſily diſſolved in ſalts, dew, air, &c. By the action of 
any of theſe it contracts a ruſt, which is nothing but the flowers 

of iron, or iron diſſolved, and forſaken by it's ditfolvent : for iran 
examined with a microſcope when it firſt becomes ruſty, ſhews 
it's ſurface covered with a number of pellucid vitriolic lamelle, 
or glebes, which, being afterwards dried by the fluid menſtruum's 
eyaporating, become a ruddy calx. | 


expoſed 
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expoſed to it are: though it appears from experi- 
ment that the preſence of light, as well as of air, i8 
neceſſary to the production of the colour of plants. 

Beſides the iron diſſolved at the ſurface of plants 
by the air, that which is contained in the hide of 
them, may be kept in a ſtate of ſolution, when it 
meets with a proper quantity of acid; and it is 
A remarkable that the inſide of moſt fruits and othef 

parts of plants remain green no longer than they 
continue in an acid ſtate. bY | 
The quantity of iron contained in plants will 
not appear too ſmall to produce their colour, when 
it is known that one grain of vitriol, of which only 
a ſmall part is iron, the reſt being acid and water, 
is able ſenfibly to communicate a green colour to 
ten thouſand grains of water. Lemery mentions 
this great diviſibility of iron as an argument of it's 
being able to pafs into the ſmalleſt parts of plants. 
Mem. Acad. anno 1706. Gs dd 
A circumſtance which ſtrongly confirms that the 
colouring matter of vegetables, and a ferrugmous 
vitriolic ſubſtance, are of one and the ſame kind, is, 
that the vitriol of iron, which is green, paſſes 
through the ſame colours, while it's moiſture is 
_ evaporating, which vegetables do, when by wither- 
ing they undergo the ſame fort of change: the 
| vitriol deprived of it's water by calcination grows 


firſt yellow and then red [i]; and Sir Iſaac Newton 


[:] Boerhaave's Chem. vol. ii. proceſs 164. If this ſecond 
calx (that is, green vitriol reduced to powder by a nioderate heat) 
be calcined in a crucible, in an open ſtrong fire, it grows yellow, 
red, and at length becomes a deep purple powder. 
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has not any where at large delivered his opinion 
on this ſubject; it appears that, in this caſe, he 
_ conſidered the 4% refrangible colours in withered 
vegetables as ariſing from their increaſe of denſity ; 
which is what I endeavoured in the beginning 


1.56 1 


has obſerved that, when vegetables wither, ſome 


* of them turn to a greeniſb yellow, and others to 


« a more perfect ye/jow or orange, or perhaps to red, 
« paſſing firſt through the aforeſaid intermediate 


* colours: which changes ſeem to be effected by 


« the exhaling of the moiſture, which may leave 


« the tinging corpuſcles more denſe and ſomething 


« augmented by the accretion of the oily and earthy 
4 parts of that moiſture.” Newton's Optics, lib. ii. 
prop. 7. __ — 2 
This is the only paſſage in Newton, in which he 
inſtances any permanent colour of a natural body as 
ariſing from a change of den/ity : and though he 


of this paper to prove deducible from his doc- 


Lam, 
My Lox, 
Your Lordſhip's 
moſt obedient 
8 and moſt humble ſervant, 
Old Palace Yard, : 
Jan. 17, 1765. 


Edward Delaval. 
Iv. 4. 


IV. An Account of the Caſe of an extraneous. 
Body forced into the Lungs: By William 
Martin, E/quire, of Shadwell. Commu- - 
nicated by Mr. Emanuel Mendez da 
Coſta, Librarian of the Royal Society. 

Read Jan. 17, 
1765. 


N Tueſday 234 October, 1764, 


my maid ſervants was drinking coffee, and eating. 
toaſt and butter, having a child in her lap, who had 
like to have ſcalded itſelf, and ſhe was apprehenfive 
would have broke the cup, being ſurprized, and at- 
tempting to ſpeak haſtily, in the very action of de- 
glutition, unfortunately forced a piece of the cruſty 
part under the epiglottis, which made its way into 
the larynx, or upper part of the wind-pipe ; which, 
notwithſtanding the many vigorous efforts nature 
made (by a violent and inceſſant cough) to diſcharge 
it, yet it fixed like a wedge (as ſhe gave me 
to underſtand); and in a few hours ſhe was de- 
prived of her ſenſes and her ſpeech, and lay in 
great agonies, with violent agitations of body, re- 
ſembling ſtrong convulſions, fetched her breath very 
ſhort, and it was expected ſhe would expire that 
night. As I was in the houſe when the accident 
happened, every method that I could poſſibly think 
of was made ule of for her relief, but without effect ; 
and as reſpiration was attended with the greateſt dif- 

ED a ficulty, 


about fix in the evening, as one of 


49 ] 
ficulty, I ordered af teri ounces of blood to be 

taken from her arm, which ſeemed in ſome meaſure 

to relieve her breath; this was two hours after the 
accident. The cough continued about three hours, 

'till Her ſtrength was in a manner quite exhauſted, 1 
and ſhe ſeemed to be intirely ſenſeleſs except at in- 
tervals, pointing to her breaft ; and whenever I 
examined her pulſe, forcibly, and in great agonies 
preſſing my hand to the ſcrobiculus cordis, or heart 
pit, as che ſeat of her diſorder. I left her about 
twelve O clock that night; and deſired my ſervants, 
who attended her, to call me, if they obſerved any 
ſudden alteration, which they ns did about 
two in the morning, when 1 was informed ſhe was 


expiring (as they thought) and indeed, as I ſoon 
haſtened to her aſſiſtance, I was of the ſame opinion. 


However, as T found her ſomewhat more ſenſible, 
but in great agonies; and making motions to be 
blooded again, as ſhe had a full pulſe, and the greateſt 
difficulty in reſpiration, | I took away about the ſame 
quantity as before, which ſeemed to give her ſome 
relief, and ſhe continued much more quiet, At this 
time her cough had left her, and IJ was convinced, 
by her complaints, the extraneous body had. made its 
way into one of the lobes of the lun =4 It was with 
the greateft difficulty we could get her to ſwallow 
any liquid, which for ſome time threw her into violent 
commotions. In this languid ſtate ſhe continued 
for ſeveral days, begging of God to releaſe her b 
death; and deſiring me to open her body, which J 
promiſed. But what was very A in this 
caſe, notwithſtanding the great agonies ſne was in 
whilſt awake, yet the ſecond night after the acci- 


dent W ſhe fell aſleep about twelve o'clock 
(whilſt 
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(whilſt inſenſible) lep t ſound for ſeveral hours; and 
whilſt in that ſtate of relaxation fetched her breath 
quite eaſy, as ſhe did every night after, when aſleep, 
with a ſerene pulſe, but always waked in exquilite 
pain, and in great agitations. 
In a few days I obſerved her breath to ſmell very 
ſtrong, and I made a prognoſtick, that nature (in 
_ to expel her enemy) would form an abſceſs or 
ſtemation in the lungs (as the only chance for her 
le) and would bring it up, by the fame channel it 
went down; though I was not without apprehen- 
fions (as there was a prominence pointing outwards, 
and attended with great ſoreneſs) that an empyema 
or collection of matter would be formed in the con- 
cavity of the breaſt, which, if it had made its way 
outwards, would (in; all probability) have - proved 
fatal. However, on the eleventh day from the ac- 
cident, ſhe was of a ſudden ſeized in the morning in 
bed, with a nauſea, violent fickneſs, and a cough, 
when the impoſtume in her lungs broke and diſcharged 
itſelf by the mouth, with a large quantity of bloody 
matter, in which the portion of cruſt was happily 
entangled, about the bigneſs of a large hazel nut, or 
filberd (being rather oblong than round) with a great 
quantity of ſlimy ſubſtance, in which it was inve- 
loped. After which, for an hour or more, ſhe 
complained of violent pain and ſoreneſs in the whole 
cavity of the breaſt, with great tremors; however 
they ſoon went off, and her ſpeech returned imme- 
diately, and as perfect as before the accident, though _ 
languid ; for, during the major part of her illneſs, 
ſhe could expreſs herſelf no otherwiſe, than by apply- 


ing one's ear cloſe to her mouth, and by giving her 
Vor. LV. G time, 


* 


Ws” 1 3 
time, ſhe could then (by a flow whiſper) make us 
ſenſible of her wants; the extraneous body preſſing, 
or in ſome meaſure obſtructing, the fine threads or 
ramifications of the par vagum, or eight pair of 
| Nerves that come out of the brain, and are diſperſed 
on the larynx, and accompany the bronchi of 
the trachea or wind-pipe, even to their minuteſt 
branches. She is now in a fair way of recovery, 
though weak, and afflicted with a dry cough, at- 
tended with an uncommon hollow found, as if her 
lungs were impaired, WV Is OO 
I would beg leave to obſerve that the late baron 


Suaſſo's lady died by an accident ſimilar to this, only 
different as to the extraneous body, viz. a cherry- 
ſtone, which was the cauſe of her death. And the fa- 
mous Greek poet Anacreon died by the kernel of a 
pe, in the ſame manner. Another inſtance hap- 
pened lately to an acquaintance, who was killed by a 
Piece of cheſnut, which went the wrong way, as we 
commonly expreſs it. And a gentleman, no long 
fince, had the misfortune of ſwallowing a quarter of 
a guinea, in the ſame manner, which killed him. 
Nor did I ever of hear any perſon's recovering in a 
caſe of the like nature. e 


William Martin. 


Shadwell, Nov. 22, 1764. 
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V. An Account of an Earthquake felt at 
Liſbon, December 26, 1764: In a Let- 
ter to the Rev. Samuel Chandler, D. D. 
+ 7 Ss 


Read Jan. 31, VV font December 26, 1764, I 
17% WY was awakened about 3 Oclock in 
the morning by violent ſqualls of wind, and a deluge 
of rain, accompanied with almoſt uninterrupted 
flaſhes of lightning, many of which ended in a 
bright purple. About 8, we had ſome diſtant claps 
of thunder; at ro, ſome more. Before 11, the rain 
| ceaſed, and the fun ſhone forth. In Jeſs than half 
an hour after, we had a ſudden fhock, preceded by a a 
rumbling noife, and ſacceeded by a dead calm of at 
leaſt half an hour. Moſt of them here maintain, 
that it was the ſevereſt ſhock they have felt; but as 


it laſted no longer than you could clap your hands 


twice, it did little or no damage. They unani- 
mouſly declare however, that they never had any 
thing of the ſame kind, this being a ſudden perpen- 
dicular heaving up ; whereas all their former ſhocks 
were undulatory. As it is the only one I have felt, 
I can give no deciſion; and I dare ſay you will be- 
lieve my curioſity will be ſatisfied without a ſecond 
to compare with it. I had folly enough, in the 
mean time, to invent a method for meaſuring-the 
ſtrength and direction of future ſhocks. Laſt night, 
they fay, we had a gentle ſhock about 12 o'clock. 
G 2 | Thank 
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Thank God, I was faſt aſleep, and did not feel it. 
Such weather I had no conception of till I knew 
it. The rains pour in ſuch abundance, that the 
cauſeways in ſeveral parts of the ſtreets are plowed. 
more than half a yard deep by the torrent, and the 
guſts of wind are moſt dreadful. We have already 
got ſome bad accounts from = .* 


= — 
— — — — — . —— 
— 2 — 2 * 


To 2 the Sa yur direction of . 
earthquakes. 


| | | 

Take a veſſel, making the portion of, a ſphere of : 

three or four feet diameter. Place it on a ground- 
floor. Duſt it all over on the inſide with a bar- 
| ber's puff, and then pour ſome water gently into it. 

"the the ſmalleſt tremor, the water will waſh the 
flower from the parts of the veſſel upon which it 
riſes; and will of con e mark the direction 


and height of the ſhock. 
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VI. An Account of the White Negro ſhewn 
| before the Royal Society: Ina Letter to the 
| Right Honourable the Earl of Morton, 
Preſident of the Royal Society, from James 
Parſons, M. D. F. R. . . 


My Lord, 


Read Jan. 31, f HE white boy, who was brought. 
3 before this learned Society on 
Thurſday laſt, came to me with his maſter on Sun- 
day afternoon; and according, to the deſire of your 
lordſhip and the gentlemen preſent, -1 made the ne- 
ceflary inquiry into the ſeveral circumſtances relative 
to his being born of black parents, and find the fol- 
lowing notices very ſatisfactory; to which I have 
added ſome obſervations which, I hope, will not be 
foreign to the ſubject. 185 
It appears that the father and mother of this boy 
were brought down above three hundred miles from 
an in- land country to the Gold Coaſt in Africa, and 
were bought among a great number of others, and 
put on board a ſhip bound to Virginia; where they 
arrived in the year 175 575. 
They became the property of colonel Benjamin 
Chambers, of the Falling Springs, in Cumberland 
County, in Pennfilvania; and are now employed upon 
an eſtate in Virginia, which the colonel poſſeſſes in 
Tight of his lady, whom he married in that province, 
on although 
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5 that this very boy was ſhewed in Pennfilvania as a 
great rarity ; and that, to his knowledge, the wool 


[46 


although he lives with his family in Pennſilvania, 


' where he ſold the boy to his preſent maſter; of 
which fact, I faw the bill of ſale that paſſed between 
the colonel and him. 


The father and cher of of this child are 


perfectly 


black, and were both very young when landed; the 


woman not being above ſixteen years old, and her 
huſband not more than fix years older; and when 
they landed, being aſked, how far ſhe was gone 


with child? anſwered, ſo as to be underſtood to 
mean, that ſhe was with child ſomething more than 


fix moons, and that this was her firſt pregnancy. 


They alſo declared, that they had never ſeen a white 


perſon before they came to the ſhore where Euro- 


peans were oe in buying black ſlaves. 


The preſent owner of this boy is 1 err 
Clark, whom I informed of what had paſſed be- 


tween Dr. Franklin and myſelf, on Friday morning 
| laſt on this ſubject; for I paid him a viſit, and in 
the courſe of our converfation he informed me, that 


while he was in England before, he received a letter 


from his lady, in which was ſome of the wool of a 


white negro child's head, by way of curiofity ; and 
when I mentioned it to Mr. Clark, he affured me 


{ent in the letter was when from this child's head. 
He was born about fix or ſeven weeks after his pa- 


rents landed in Virginia, in the year 1755; and was 


purchaſed by Mr. Hill-Clark of colonel Chambers 


in 1764, ſo that he appears not to be quite ten years 


old; and his mother has had two children tince, 
who are both as black as the parents. 


1 | Now, 


[47] 


Now, though this deviation of colour in the 
child, from the contrary hue of both parents, is very 
ſingular, and ſomething preternatural, yet inſtances 
of the ſame kind have happened before. We had 
one about four years ago here in London, which was 
a white girl, ſomething younger than this boy, but 
exactly ſimilar in colour, wool, &c. and was ſaid, by 
the perſon who made a ſhew of her, to have been 
the offspring of a black father and mother. I did 
not go to ſee her; but I read an advertiſement, con- 
cerning her, ſeveral times in the public papers, wherein 
ſhe was called a white negro girl ; and was informed 
by thoſe that ſaw her, that ſhe anſwered the deſcrip- 
tion in the advertiſement very truly. She was ſhewn 
in town for ſome months every day. 
JI 0o this remarkable caſe I ſhall ſubjoin two others, 
one of which I ſaw myſelf, and the other was given 
me by a gentleman of undoubted veracity; which, 
though they differ in ſome circumſtances from the 
above, yet e ſo much relation to each other, as 
will prevent their deing cenſured as digreſſions from 
the ſubjece. 
The firſt is of a black man who married a white 
woman in York ſeveral years ago; of which I had 
an account from an eye-witnels, . She ſoon proved 
with child, and in due time brought forth one in- 
tirely black, and in every particular of colour and 
features reſembling the father, without the leaſt par- 
ticipation from the mother. This was looked upon 
as a very ſingular caſe, becauſe people naturally ex- 
pect the iſſue of ſuch a marriage would be tawny ; 
which indeed is the uſual effect produced OF the con- 


greſs of black and white perſons. oP 
The 


J 

* The ſecond caſe was of a black man, ſervant to a 
gentleman who lived ſomewhere in the neighbour- 
| hood of Grays-Inn. This black man married a 
white woman, who lived in the fame family ; and, 
when ſhe proved with child, took a lodging for her 
in Gray's-inn-lane ; when che was at her full time, 
the maſter had buline out of town, and took his 
man with him, and did not return till ten or twelve 
days after this woman was delivered of a girl, which 
| was as fair a child to look at as any born of white 
parents, and her features exactly like the mother's. 
The black at his return was very much diſturbed at 
thea nce of the child, and ſwore it was not his; 
but the nurſe who attended the lying-in woman ſoon 
ſatisfied him; for ſhe undrefled the infant, and 
ſhewed him the right buttock and thigh, which 

were as black as the father, and reconciled him im- 


 mediately to both mother and child. I was informed 


of the fac, and went to the place, where I examined 
the child, and found it true; this was in the ſpring 
of the year 1747, as my notes ſpecify which 1 took 
upon the f. 

As I was willing to add as much as poſſible to the 
above account, I took an opportunity of enquiring 
about matters of this fort, in a worthy family who: 
came to live in Red- Lyon-Square not many months 
ago; and had lived in Virginia ſeveral years in a 
conſpicuous light; and was informed by the lady 
of the family of the two. following curious Par ti- 
culars: | 
About nineteen years ago, in a ſmall plantation 
near to that of this family, which belonged to a 
widow, two of her flaves, both black, were mar- 


ried ; 


oy 49] 
ried; and the woman brought forth a; white | girl, 
which this lady ſaw very often; and as the circum- 


ſtances of this caſe were very particular, I ſhall make 
mention of them here, both for the entertainment 


of the Society and to ſhew that this is exactly fimi- 


lar to the caſe of the boy before us. When the 
woman was told the child was like the children 


— of white people, ſhe was in great dread of her huſ- 


band, declaring, at the ſame time, that ſhe never 
had any thing to do with a white man in her life; 
and therefore begged they would keep the place 

dark that he might not ſee it. When he came to 
aſk her how ſhe did, he wanted to ſee the child, and 

wondered why the room was ſhut up, as it was not 
uſual; the woman's fears 'increaſed when he had it 


brought into the light; but while he looked at it he 1 7 5 


ſeemed highly pleaſed, returned the child, and be- 
haved with extraordinary tenderneſs. She imagined 
he diſſembled his reſentment till ſhe ſhould be able 
to go about, and that then he would leave her; but in a 
few days he faid to her: You are afraid of me, and 
«« therefore keep the room dark, becauſe my child is 
« white; but I love it the better for that, for my 
tt own father was a white man, though my grand- 
father and grand-mother were as black as you and 
« myſelf; and although we came from a place where 
<< no white people ever were ſeen, yet there was al- 
« ways a white child in every family that was related 
« to us. The woman did well, and the child 
was ſhewn about as a curioſity; and was, about the 
age of fifteen, fold to admiral Ward, and brought to 
London in order to be ſhewed to the Royal Society; 
but, finding that one of the failors had debauched 
Vol. LV, | H- the 


1 
the girl and given her the pox, he ſoon put her un- 
der the care of a captain returning to America, and 
fent her back to her own country. 
The other account is, that admiral Franklin had 
taken a Spaniſh ſhip, in war time, and brought her 
into Carolina; and, upon ſearching, found a picture 
of a boy who was as beautifully mottled. all over- 
with black and white ſpots as any dog that ever was. 
ſeen; it is uncertain which was the ground, or 
which colour the ſpots were of; but this lady ſays, 
that ſeveral copies of the picture were taken in Ca- 
 rolina; and that they ſaid it was the portrait of a. 
child born of negro parents upon the Spaniſh main; 
the ſhip was bound to old Spain; and this lady does 
not doubt but the admiral may have the picture in 
his cuſtody now. If theſe facts are aſcertained by 
theſe two gentlemen, they will be worth recording 
with the preſent ſubject, which I will take the trou- 
ble of enquiring into further. 
Theſe deviations of colour are indeed very 


extra 
ordinary among the African negroes, but they are 
not peculiar to them; ſome parts of America have 
alſo ſimilar variations from the common colour of the 
inhabitants; and as I eſteem it a- great happineſs 
when I can contribute to the entertainment of this 
learned body, I cannot excuſe myſelf from adding 

to the above, what Mr. Wafer's account of the 
Iſthmus of America gives us upon the like objects in 
that country. See page 134 of his Deſcription, &c. 
London, printed for Knapton in Paul's Church-yard, 
in 1699; where, after having deſcribed the natural 
copper-coloured complexion of the people, he ſays, 
“There is one complexion ſo ſingular among a fort 
—K-of 


1 White, as thoſe of fair 


1521 5 
. of people of this country, that I never ſaw nor 
« heard of any like them in any part of the world. 
„ They are white, and there are of them of both 
ct ſexes; yet there are but few of them in compa- 
ce riſon of the copper- coloured, poſſibly but one to 
cc two or three hundred. They differ from the 
<« other Indians chiefly in reſpe& of colour, though 
ec not in that only. Their ſkins are not of fuch a 


people among Europeans, 
< with ſome tincture of a bluſh or ſanguine com- 
« plexion ; yet neither is it like that of our paler peo- 
«© ple, but it is rather a milk-white, "hte than 
<« the colour of any Europeans, and much like that 
of a white horſe. | | 
* For there is this further remarkable in them, 
<< that their bodies are beſet all over, more or leſs, 
ee with a fine ſhort milk-white down; for they are 
< not ſo thick ſet with this down, eſpecially on the 
e cheeks and forehead, but that the ſkin appears di- 
ce ſtin& from it. Their eye-brows are milk-white 
d alſo, and fo is the hair of their heads, and very 
es fine withal, about the length of fix or eight inches, 
e and inclining to a curl. on oY 
They are not ſo big as the other Indians; and 
c their eye-lids bend and open in an oblong figure, 
pointing downwards at the corners, and forming 
* an arch or figure of a creſcent with the points 
* downwards. From hence, and from their ſeeing 
fo clear as they do in a moon-ſhiny night, we 
ec uſed to call them moon- eyed. For they ſee not 
c well in the ſun, poring in the cleareſt day; their 
eyes being but weak, and running with water if 
* the ſan ſhine towards them; ſo that in the day- 
55 H 2 „ 
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e time they care not to go abroad, unleſs it be a 
** cloudy dark day. Beſides, they are a weak people: 

„in compariſon of the others, and not very fit for 
hunting, or other laborious exerciſes, nor 1 ; 
« delight in any ſuch. But, notwithſtanding their 
ec being thus ſluggiſh and dull in the day-time, 
« yet, when moon-ſhiny nights come, they are all 
* life and activity, running abroad into the woods, 
« and ſkipping about like wild bucks, and running 
« as faſt by moon-light, even in the gloom and 
% ſhade of the woods, as the other Indians by day, 
« being as nimble as they, though not ſo ſtrong and 
10 luſty. The copper-coloured Indians ſeem not to 
cc reſpect them ſo much as thoſe of their own com- 
es plexion, looking on them as ſomething monſtrous. 
« They are not a diſtin race by themſelves; but 
« now and then one is bred of a copper- coloured 
father and mother; and I have ſeen a child of leſs 
te than a year old of this 3 . 
« Some would be apt to ſuſpect they might be be 
« offspring of ſome European father; but beſides that 
« the Europeans come little here, and have little ccm 
« merce with the Indian women when they do 
ce come; theſe white people are as different from the 
0 Europeans, in ſome reſpects, as from the copper- 
« coloured Indians in others. And, beſides, where an 
% European lies with an Indian woman, the child is 
d always a Moſteſe, or Tawny, as is well known to 
5 te all who have been in the Weſt- Indies, where there 
« are Moſteſas, Mulattoes, &c. of ſeveral gradations 
« between the white, and the black or copper-co- 
loured, according as the parents are, even to de- 
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ec compounds, as a Mulatto-Fina, the child of a Mu- 
« latto man and Moſteſa woman, &c. 

ce But neither is the child of a man and woman. 
& of theſe white Indians white like the parents, but 
t copper- coloured as their parents were. 
« Lacenta told me, and gave me this as his conjec- 
et ture how theſe came to be white, that it was 
* through the force of the mother's imagination 
looking on the moon at the time of conception; 
but this I leave others to judge of. He told me 
K. withal that 1 were but ſhort-lived. 5 


N. B. Lacenta was the king of the Indians among 
whom Mr. Wafer lived. . 


If my time would have . 1 ſhould have 
madeſomeremarksupon theſe ſeveral caſes; but Imuſt 


ſeize ſome other n for this En _ am, 
My Lord, 


4 


Your Lordſhip' 8 2 reſpeRtful 
and moſt humble ſervant, 


. — J. Parſons. 
Wedneſday, Jan. 30, 1765. | a 
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VII. As Account of an Improvement made 


-by Mr. Peter Dollond in his New Te- 
.Jeſcopes : In a Letter to James Short, 
M. A. F. R. S. with a Letter of Mr. 
Short's 70 the Rev. Thomas Birch, D. D. 


Serre. K. . 


| Surry-Stret, Feb. * 1 765 


E Av E ſent you, zocke, a letter which I re- 
ceived this morning from Mr. Dollond, concern- 


teleſcopes. He, ſome months ago, ſent me a tele- 


perture of 37 3 inches; I examined it, and I ap- : 
— of it; I have tried it with a magnifying power 


of 150 times, and I found the image diſtin, bright, 
and free from colours. 


You may, if you pleaſe, lay Mr. Dollond's letter 


before the Royal Society. 


1 am, 
Dear Sir, - 
| Your moſt obedient, 
and humble ſervant, 


James Short. 


[533] 
SIR, 


Read Feb. 7, Take the li 0 the 
1765. following der 7 of Ending you the 
ment I have lately made in the compound object 
glaſſes of refracting teleſcopes. 
Iube diflipation of the rays of light may be per- 
fectly corrected in object glaſſes, by combining me- 
diums of different refractive qualities; and the errors. 
or aberrations of the ſpherical ſurfaces may be cor- 
rected by the contrary refractions of two lenſes, made 
of the different mediums; yet as the exceſs of re- 
fraction is in the convex lens, and. though the ſur- 
faces of the concave lens may be ſa proportioned as 
to aberrate exactly equal to the convex lens, near the 
axis; yet as the refraQtions of the two lenſes are not 
equal, the equality of the aberrations cannot be con- 
tinued to any great diſtance from the axis. 
In the year 1758, when my father had conſtructed 


ſome object alte for teleſcopes in this manner, viz. 


with one convex lens of crown glaſs, and one con- 


cave lens of white flint glaſs; be attempted to make 

ſnort object glaſſes to be uſed with concave eye glaſſes; 
in the ſame manner; but as the field of view, in 
uſing a concave eye glaſs, depends on the aperture 
of the object glaſs, the limits of the aperture were 
found to be too ſmall: this led my father to conſider 
that if the refraction of the crown glaſs (in which 
the exceſs was) ſhould be divided by means of having 
two lenſes made of crown glaſs inſtead: of one, the 
aberration would thereby be decreaſed, and the aper- 
tures might then be larger: this was tried with ſucceſs 
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ted larger; 


the ſame to the Royal Society, if deſired. 


i 


in thoſe object glaſſes, when concave eye glaſſes were 
uſed, and theſ: have been ever fince made in this 


manner: ſome trials were likewiſe made, at the ſame 


time, to enlarge the apertures of longer object glaſſes, 
where convex eye glaſſes were uſed, by the ſame 
method; but theſe not ſucceeding, in the ſame man- 


ner, the method of making them with one lens of 


crown glaſs, —_ one of white flint glaſs, was con- 
tinued, 
_Asl could not ke any good reaſon why the me- 


' thod, which was practiced with ſo — ſucceſs, 
when concave eye glaſſes were uſed, ſhould not do 


with convex ones; I determined to try ſome further 
experiments in that way. After a few trials, I found 


it might be done; and in a ſhort time I finiſhed an 
object glaſs of 5 feet focal length, with an apperture 


of 3 3 inches, compoſed of two convex lenſes of 
s, and one concave of white flint glaſs. 
Thinking that the apertures might be yet admit- 
I attempted to make one of 3 - feet fo- 
cal length, with the fame aperture of 3 f inches, 
which I have now completed, and am ready to ſhew 


a 


of procuring good glaſs of ſo * 


The difficulty 


a diameter, and of the thickneſs required, added to 
the great exactneſs of the ſurfaces, in order to cor- 
rect the aberration in ſuch large apertures, has pre- 


vented me from attempting t to extend them any farther: 
in that length. I am, 


SIR, 
Your moſt obedient, 


and moſt humble ſervant, 


Peter Dollond. 
VIII. Some 
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VIII. Same Account of a Salt found on the 
Pic of Teneriffe, by W. Heberden, M. D. 
„„ 


Read fab. 2, I Ni the account of a journey up the Pic 
1704 | of Teneriffe, by Dr. Thomas Heberden, 
printed in the Philoſoph. TranſaQions, Vol. XLVII. 
No 57. there is mention made of a fort of falt, as 
well as of brimſtone, with which ſome parts of the 
Pic are coyered. There is no difficulty in conceiving 
how brimſtone may Be forced up by ſubterraneous 
fires; and it is no uncommon thing to find it in-ether 
1 places : : but it is not ſo eaſy to underſtand how a ſalt 
of fo fixed a nature, as this is, ſhould be ſublimed 
to fuch a height without being cooled and fixed long 
before it arrives at the ſurface of the earth, where no 
ſenſible heat is perceived. Neither am I able to ex- 
plain, how it happens, that a ſubſtance, ſo cafily 
melted in water, is not diflolved and waſhed away, 
as faſt as it can be produced, op the dews, and rains, 
and melted ſnow. 
By means of my brother Dr. Thamby: Hebenden, | 
I have procured a parcel of this ſalt collected from 
the Pic, a ſpecimen of which, together with ſome 
of the ſulphur, is here preſented to the Society ; 
both which, though ſo very pure, are juſt as they 
wete taken up, My brother informs me, that the 
falt is found not far from the verge of the crater, and 
that it is called, by the Spaniſh inhabitants of the 
Vor. LV. = _ 1ſland, 


— 


. — —t—t 4205 — — _ — 
— — — - — 
- 4 . - — 


'7 
* 
4 
* 
"i 
i 
p< 
. 
* 
. 
» 
l, 
þ 


_ a " wy _— — ® — _ — m_ e — 
—— — — OC" 5 — q — Z Z - ñy— 
by — * Ex — — — - + — 
ISS s 
„ 
— — — — — —_— - = =  - _—_ - \ oy 
* bs — — — a — = ,- © S l LT _ 
"REIT , - : * x N bs 1 

” * — — — - — — - = — — * — — — o — — 

— a n — . — . 
— — — — — _ — = 


a7 


— be . 
on © - = — 
—— — * = 1 
=p 88 
_ — 
3 — — + na — 4 7 
— — * = 1 - 
bs — * << * — * — » » — 2 - 
—— 0 S — — — — - . = — — — 
= — — — — R S 
— _— — — =O = 
- — — —_ = 4 2 7 — L „ bh 
. - 8 98 = 4 — — — 
— = 
: — — 3 
a”. - — N 
4 £ = a = 


vegetable alkali; as it is not like this a 
deliquium; but on the co 


[58] 


iſland, Ae which is the name given * them 


to ſalt-petre ; ; and that it is ſold for about five pence 


a pound. 


It appears to be the neon or niteam of the anti- 
ents, or, as it is ſometimes called, the foſſil alkali, 


which is the baſis of ſea-falt: the ſame which is 


procured from the Spaniſh barilla, and from our own. 


kelp. 


The mineral alkali differs from the vegetable in 
its ready cryſtallizing without any addition of fixed 


air, which is neceffary to make the latter take the 


form of cryſtals *; and in its not melting in a moiſt 
air; and on this: laſt account-1t is a much more com- 


modious „ = wo in medicinal powders, than the 


pt to run per 
ntrary, inſtead of attracting 
moiſture from the air, it is robbed by the air of its 


own moiſture, ſo that its cryſtals ſoon loſe their 


tranſparence, and are turned to powder. The natron 
liquefies in a very gentle heat: it reſembles the vege- 
table alkali in taſte and fixedneſs, and like that is 


uſed in making ſoap and glaſs ; and they are both ap- 
plicable to moſt of the ſame purpoſes. 


Of the cryſtals of natron, when very dry, but yet 
with ſcarce any white powder on them, 100 grains 


may be diſſolved in 384 gr. of water, when Farhen- 


heit's thermometer is at 37. Such cryſtals quite dry, 


and juſt inclining to grow white, will loſe g of 
their weight it dried, with a heat ſufficient to ſcorch 


Paper. 


* See Dr. Black's experiments in the Edinburgh Eſſays, 
Vol. II. page 218. 


2 . The 


"A 


E 

<< The vegetable alkali has a ſtronger afficity to 
* the acid ſpirits of vitriol, nitre, and marine alt, 
* than the foſſil; for | 

(.) If the common alkali be added to a aturated 
ſolution of Glauber's falt in water, the ſpirit of vi- 
triol will leave the natron; and uniting itſelf with 
the vegetable fixed falt will form vitriolated tartar ; 


which being of difficult ſolution, much of it will 


cryſtallize and fall to the bottom, while the natron, 
robbed of the vitriolic acid, remains diſſolved toge- 
ther with a ſmall portion of the vitriolated tartar. 
(2) Gr. 166, of quadrangular nitre were diſſolved 
by heat in a ſolution containing gr. 138 of pearl - 
aſhes, On cooling, there ſhot ſome cryſtals of com- 
mon nitre, the nitrous acid having left the foſſil al- 
kali, which is the baſe of quadrangular nitre, to join 
itſelf with the pearl-aſhes. 
() Gr. 500 of ſal- gem, which ſeemed quite free 
from ſal catharticus amarus, were diſſolved by heat 
in a ſolution of gr. 654 of pearl-aſhes. There ſhot 
a conſiderable quantity of ſal ſylvii mixed with foſſil 
_ alkali, which had been expelled by the pearl-aſhes | 
from the marine acid. 

Theſe experiments were made and communicated 
to me by the Hon. Henry Cavendiſh, 

Beſides the properties, which have been mentioned, = 
the natives of the Canary iſlands have found out, that 


| 1 they can make ee by dipping paper or tow in 


a ſtrong ſolution o 
except that they do not ſparkle, almoſt as well as it 
they had been dipped in a ſolution of nitre, though 
upon trial no nitre appears to be mixed with it. The 

ſalt of barilla ang kelp I find, by experience, to * | 
YT this 


atron, which will then burn, 


[ 6 
this property, but in a leſs degree, which may. be 
owing to their not being perfectly. free from ** 
* 

It may be doubted whether the mien alkali be 
not generated upon the Pic, where it is found, by the 
fitneſs of that ſort of earth to attract out of the air 
ſome of the principles, of which it is made: for there 
is often ſeen upon walls a ſaline effloreſcence, which 
proves to be this very ſalt; and ſome earth, as that 
at the bottom of a lake in Egypt, is ſaid to produce 
it, ſo as to make a conſtant ſupply of a great quan- 
tity, which is every year dug up and carried away. 
The natron muſt be in great abundance in the air of 
earth, as it is the baſe of that falt, which is the 
commoneſt of all in almoſt every part of the world; 
but though it be every where found, when united 
to the acid of fea-falt, yet there are but very few 


pred owes we have been able to ann it by 
itſelf. 


IX. Short 
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IX. Short . * M Tethods . king 
(.) The Quantity of Time contained in any 
given Number of Mean Lunations; (2.) 
The Number of Mean L1amations N 4 

any given Ruantity of Time; (3) 

Number of Troy Pounds contained in 9 
given Number of Avoirdupoiſe Pounds, and 
vice verſa; (4.) The Recantity and Weight 
of Water Ce; in a full Pipe of any 
given Height, and Diameter of 5 ore; and 
conſequently, to find what Degree of Power 
would be required to work a common Pump, 
or any other Hydraulic Engine, when the 
Diameter of the Pump-bore, and the H. eight 
zo which the Water is to be raiſed therein, 
are given. Communicated 9 Mr. * 


f Ferguſon, F. R. . 


Read Feb. 7, OO M E time ago, Juſt as I was finiſh- 
. ing a table for ſhewing the quantity 
of time contãined in any given number of mean lu- 
nations within the compaſs of 6000 Julian years, in- 
tending thereby to examine how near our preſent 
aſtronomical tables would ſhew the times of ſome 
antient eclipſes which we have on record, when the 
proper equations of the ſolar and lunar motions — 
* taken 
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taken into the account; I was viſited by my friend 
William Rivet, Eſq; of the Inner Temple, who 
ſaid he wiſhed he had come ſooner, hecauſe he could 
have put me upon a much ſhorter method of com- 
putation. I defired him to ſhew me his method, 
which he did moſt readily and chearfully. It was 
te only to reduce the odd hours, minutes, ſeconds, 
« and thirds, &c. above the integral days of a luna- 
c tion, into the decimal parts of a day; which num- 
« be of days and decimal parts, being nine times 
4 added together, will be equal to the time contained 
et in nine mean lunations. And from theſe, the 
4 time contained in any other afbgned number may 


A Table Genie the quantity of time 


contained in any given number of 


mean lunations, The mean luna- 


tion being 29 days 12Þ 44 3 2 
58“; or 29.530 6908 5108 "A 


Lun. Days. eimal of a Day. 
"29.53059085108 | 


3977255327 


147 05295425540 
177 .183 54510048 
7,206.71413595750 
20 9 rnd th 


- gj2bg.n7531765972 


be found, as follows. 


88 0611870216 


I 

2] 

3088 

4 81223634045 
5 

6 


EXPLANATION. 


| For tens of lunations, remove 


the decimal point one place 
forward; for hundreds of lu- 
nations, two places ; for thou- 
ſands, three places; and ſo on, 
as in the annexed example; 
and then the remaining deci- 
mals may be reduced into 
hours, minutes, ſeconds, &c. 
by the common method cf re- 
ducing decimals to the known 
parts of an integer, 


EXAMPLE, 


[ 62 
EXAMPLE. 


In 74212 mean lunations. Qu. How many days, 
hours, minutes, and ſeconds! ? 


Lun. | Days Decim. of a Day. 


70000 wh 3595756 
4000 122. 36340432 
200 5906.118170 216 

10 2935.305908 5108 
2]. $9 .06118170216 


74212 | 2191524-20824034896. 


Anſ. 2191524 days and 20824034896 
decimal — of a day. 


And by reduction, 2191524 days contain PR 
Julian years, 24 days, and . 20824034896 decimal 
parts of a day, contain 4 hours, 59 minutes, 51 
ſeconds, 57 +44 thirds. But in practice, it is ſuf- 
ficient to take in four or five of the decimal figures, | 


Having got this hint from Mr. Rivet, I reverſed 
it into a way of finding the number of mean luna- 
tions contained in any given quantity of time; for 
which purpoſe I calculated the following table, upon 
the above length of a mean lunation; which comes 
the neareſt to the truth of any length I have yet 

found, when carried back hom the preſent times 
to the recorded times of antient eclipſes, if the proper 
equations depending upon the anomalies of the ſun 


and moon are applyed to the mean times of new and 
full moons. 


A Table 


[64] 


A Table ſhewing the number of mean lunations 
contained 1 in any — quantity of time. 


| Decimals ofa os |; - Decimats of a Decimal: of a 
V. Lun, Lunation. H. L. Lunation. IS . Lonation. 
T 12. 36853003863 1 | £.0044a096624 1 '1.00000039793 
2 | 24-74706007726 2 | 000282193243 2 | 2.c0000078387 
3 | 37-1055g0r1589 3 | 0500423239872 4 | 3.00000117530 
<4 | 4947412015451 40. 00564386496 4 4.000001 56774 
5 61.8426 509314 - 5 0.00% 6483120 5 5. 00000195967 
6 7421118023176 9 |. ©.003846579744 6 | 6,0000023516x 
7 | 36.57971027039 7 " 0.00987676368 7 | 7. 00000274354 
8 en . '$ | 0-02128772992. 3 1. 00000313548 
9 | 111. 3167703470 5 9 | 0. 01269869616 9 — 
Decimals of a Decimals ofa u Decimals of a2 
_ | | D. 1 Lunat ion. N. F. Lunation. Th L. Lunation. 
1 4 | | — - 0.03238631897600 1. 00002351610 1 o. oO 53 
e | 2 0.0677263795200 ' 2 , o. 0004703221 2 [ 0.00c00001300 
30.101589 5692800 3 | 0.00097054831 3 | ©-0CODc00Tg59 
4 | 0.1354527590400 4 | 0.00009406442 4 re 5 
5 0. 1693 159438000 | 5 [o. oco1 175852 5 | ©£.00000003266 
6 0. 203179138 5660 6. 00014109662 6 | 0.00000003919 
7 Jo. 237042328 3200 7 | 000016461273 7 | 0-0000c00457 3 
$ | 0.2709055180800 $ | 0.00038812837 $ | 0.00000005226- 
| 91 6.3047687078400 2 | 00002316449 3 | 0,90000005879 | 
| ExPLANATION. 
fl: TRIS £0516 ee TL TEST 437 


For tens of years, days, hours, minutes, or ſeconds, 
remove the decimal point one place forward; for 
hundreds, two places, for thouſands, three places ; S 
and fo on, as in the annexed example, w which 1 is the 
converſe of the former one. 


= 


EXAMPLE, 


[6] 


| | an | * 4 | : r 0 
ExAurIZ. 


In 6000 Julian years, 24 days, 4 hours, 59 mi- 
nutes, 52 econds, Ny. How many mean luna- 


tions? 


A 


r 
Tears G6000[74211.18023176 
Days 3 20|——0.677263795 
5 n 
Hours 1 . oo 5643865 
5000. 001175805 
9. 000211645 
50 — 0. o000 19596 
220. oo00000784 


This ſhort method may be uſeful in many other 

caſes ; but, as yet, I have only applied it to two. 
The firſt of which is, to find the number of troy 
pounds contained in any given number of avoirdupoiſe 
pounds, and the reverſe. The ſecond is to find the 
quantity and weight of water that would fill an up- 
right pipe of any given diameter and height : and 
conſequently, to know what power would be required 
to work a common pump, or any other hydraulic. 


engine, when the diameter of the bore of the pump, 


and the height to which the water is to be raiſed, 
are given ; proper allowance being made for friction. 
Theſe two caſes are as follows. | 


Vor. LV, K 3 
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Troy weight compared with awvirdupoiſe weight. 


One troy pound contains 5760 grains; and 


One avoirdupoiſe pound contains 7000 grains. 


Therefore, 


175 troy pounds are equal to 144 avoird. pounds; and 


175 troy ounces are equal to 192 avoird. ounces. 


5 On theſe — the two following Tables are 


conſtructed. 


1. A Table * the 
number of avoirdup. pounds 


contained in any given num- 


For tens of pounds, remove the decimal point one 
place forward; for hundreds of pounds, two places; 
for thouſands, three places; and ſo on, as in the 
following examples. 


2. A Table wn, the 


number of troy pounds con- 


tained in any given number 


ber of troy pounds. of avoirdupoiſe pounds. 
Troy  Avoirdupoiſe pounds and de- Avoir. } Troy pounds and decimals of a 
„ eee — ä | e om | 
x | 0822857142857 143 x. | 1.215277777777778 
2 1.6457142857 14286 2 | 2-430555555555550 
3 | 2-468571428571429. 3 | 3-045833333333333 
4, | 3-291428571428572 4 4.861111111111111 
5 | 4.114285714285715 5 |. 6.076388888888889. 
6 + 937142857142857 6 | 7.291666666666667 
| 7 | 5-760090000000000 17 | 8:506944444444444- 
8 6 582857142857163 8 | 9.722222222222222 . 
917.4057142 85714286 9 10.937 $00000000000 
ExPLA NATION, 


EXAMPLE 


[ 6y ] 


ExamyLe 1. 


In 75 * pounds, . How a avoirdupoit 
pounds? 


Avoirda poiſe 


82. 2857142857143 
| 57.06000000000000 


| 4-1142857142857 
144. ooo 


ExaurrR 2. 


In 144 avoirdupoiſe pounds, W. How many troy 
a A 


| 121, 14 ede 


1111111111III 
be 


17 5. 0000000000000 
Anſwer, 17 5. 


When any ſignificant decimal fipures remain in 
the ſum, after integral pounds, they are eaſily re- 
duced into the known parts of a pound: ſeeing 
that, in troy weight, 24 grains make one penny- 
weight, 20 penny-weights make an ounce, and 12 

* dounces 


my 
ounces make a pound. And, in ayoirdupoiſe weight, 
16 drams make an cance, ae 16 ounces make a 
— : 


A Table by which the: quantity ad . * water 


in a cylindrical pipe of any given diameter and 
perpendicular RO may be Tound.. 


Diameter of the cid bore. one FEY 


| In avoirdupoiſe 
r 


$-4541539 
2 10.9013078 
3 |28. 27433434 14-9137020] .16. 3024617 
4 |37-6991124|[19.8849360|21.8166156 
5 [47-1238905[24.8561700|27.2707695 
6 [50.5486686[29.8274040] 32.7249234. 
9 


9.424778 855125 | 
18.8495 562 9.9424680| 
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05.97 34467 | 34-7986380] 38. 1799773 
5-3982245| 39.7698720[43.6332312_ 
84. 8230029 44.741060 49.087 3851 


EXPLANATION; 


For tens of feet high, remove the decimal point 
one place forward; for hundreds of feet, two places; 
for thouſands of feet, three places, and fo on: and 
you will haye the quantity and. weight of water in 


the cylindrical pipe, ſuppoling its diameter to be 
one inch. 


The contents of cylinders of equal heights are to 
one another as the ſquares of their diameters. There- 
fore, having found the quantity and weight of wa- 
ter in a cylinder of one inch bore, you may find the 
ſame for any- other larger bore, by multiplying the 
— quantities by the ſquare of the — 
5 0 
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ef the given bore, taken in inches. Thus, ſuppoſe 
the given bore was 10 inches in diameter the ſquare K 
of which is 100) and the height of water in the pipe 
of 10 inches bore was 85 feet, u. The quantity 


and weight of the water ? 


F. high. | Cubic inches. | Troy ounces. | Aveied. ounces. 
> 1 753-982248 | 397- 698720 436. 332312 
5 | 47 123890 | 24. 356170 5 4 270769 


»„ —ü—ü— 
— — — — 


„ | 2 0. 422. 554890 403. 603081 
Mult. by 100 100 100 


* 


— —d — — 


Auf. 4 S620 613800 | ' 42255-489000 46360308100 


Which number (801 10.6) of cubic inches being 

divided by 231, gives 346.8 for the number of wine 
gallons; and the reſpective weights (422 5 5. 489 troy 
ounces, and 46360. 308 avoirdupoiſe ounces) being 
divided, the Grit by 12, and the laſt by 16, give 
3521.29 for the number of troy pounds, and 2897. 513 
for the number of avoirdupoiſe pounds. And ſo 
much would be required to balance this quantity of 
water in a pump, or any other hydraulic engine, 
and as much more to raiſe it as would be ſufficient 
to overcome the friction of the engine. 

The reaſon for removing the decimal points one 
place forward for tens, two places for hundreds, &c. 
is evident: for, when any number conſiſts of integer 
and decimal figures, the ſetting of the decimal point 

one place forward is the fame thing as . multiplying 
the number by 1Q; two places forward, the fame 
as multiplying the number by 100 ; and ſo on: as 


the tables themſelves are calculated only from 
| 1 T9 9. 


1tog: But 1 multiplied by 10 produces 10, and 
g multiplied by 10 produces 90. And to on for all 
the intermednte units, 
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X. A Recommendation of Hadley's 8 
for furveying, eſpecially the pts. ra of 
Harbours, together with à particular Ap- 
plication of it in ſome Caſes of Pilotage. 


2 Rev. * Michell, B. D. F. R. 5. 


Read Feb. 4PF\HE uſe of Hadley's quadrant, as 
OG. an inſtrument to take altitudes at 

| fea, is already fo well eſtabliſhed, that it wants no 
farther recommendation ; but there are ſeveral other 
purpoſes, to which it may be applied, with great 
advantage, which, though obvious enough, ſeem 

| yet to be hardly ſufficiently attended to. There is 
no inſtrument fo well adapted to many kinds of ſur- 
veying, either for exactneſs or conveniency, and par- 

_ ticularly the laſt; but the ſurveying of harbours, or 
ſuch ſands, as lie within fight of land, may often- 
times be performed by it, not only with vaſtly more 
eaſe, but alſo with a much greater degree of preci- 
fion, than can be hoped for by any other means, as 
it is the only inſtrument in uſe, in which neither the 
exactneſs of the obſervations, nor the eaſe with 
which they may be taken, are ſenſibly affected by the 
motion of a veſſel : and hence a ſingle obſerver, in a 


boat, may generally determine the ſituation of any * 


he pleaſes, with a ſufficient 


[ 72 ] . 
of accuracy, if, 
with this ioſtrument, he takes ts angles ſubtended 
by two or three pairs of objects properly choſen upon. 
the ſhores round about him; but it will be fill bet- 
ter to have two obſervers, one of whom, being in a. 
boat, muſt, at the time he takes the angle ſubtended: 
by forme two objects upon the ſhore, make a fignal to 
the other obſerver, who, being placed at one of the 
Q 


bjects, as a ſtation, muſt at the ſame time obſerve the 

angle ſubtended by the boat and the other object. 
By this means, two angles in a plain triangle being 
given, together with the diſtance between the two 
objects, as a baſe, the whole triangle, and the ſitu- 
ation of every part of it, will be given likewiſe. 
By ſuch obſervations, as theſe, provided the boat be 
at reft during the time of making them, and they 
be made carefully, with good quadrants, though 
without the aſſiſtance of teleſcopic ſights, the ſitua- 
tion of places may be eaſily determined to twenty or 
thirty feet upon every three or four miles. 

Beſides the uſe of Hadley's quadrant in ſurveying, . 
it may upon ſome occaſions be very advantageouſly. 
employed in piloting ſhips into harbours, the great 
readineſs, with which it may be uſed, making it a 
very convenient inſtrument for this purpoſe : but that 

this may be done to the greateſt advantage, it will 
be neceffary to have a proper proviſion made for it 
upon the charts, by expreſſing upon them the angles 
ſubtended by given objects, by means of which, to- 
gether with the bearings, a ſhip may be enabled to 
know her fituation with great exactneſs. The well- 
known property of the circle, that angles in the 
lame ſegment are equal to each other, may be often- 


times 


121 


times very 3 applied upon this octaſion; 


for if, through any two given objects, we deſcribe. ſe- 
veral ſegments of circles, in which thoſe objects all 
fubtend the angles of 120%, o', 805, 70% Ee.” 
reſpectively, we ſhall then know immediately, LY 
finding the two objects ſubtend any one of theſe 
angles, that we are ſituated 2 in the dir- 
cumference of the correſponding ſegment; and, the 
bearing alſo from one of the objects being known, 
our preciſe fitnation will be determined with "un 
accnracy. | 
The manner of deſcribing theſe ſegments, through 
two given points, may be performed in the following 
manner. Let B and C TAB. II. fig. 1. ] be the given 
Points: then, joining theſe two points, bile& the 
line BC in A, and draw the indefinite right line 
DE, perpendicular to B C, through the point of bi- 
ſection. Upon BC, at the point C conſtitute the 
angles D CB, FCB, GCB, HC B, &c. reſpec- 
tively equal to the difference between the angles, 
which correſpond to the ſeveral intended ſegments 
and go?; and on the oppoſite or ſame fide of the 
" line CB with thoſe ſegments, accordingly as they 
exceed or fall ſhort of go*, Then will the points 
D, F, G, H, &c. where the lines CD, CF, CG, 


F 8 H, &c. interſect the line D E, be the centres of 


The number and 8 of theſe ſegments, as wal as 
the magnitude of their reſpective angles, muſt be determined, 
according to the particular circumſtances of the occaſion, upon 
which they are applied: I have mentioned no greater angle, 
than 120%, as there are few caſes, in which this will not be 
ſufficient ; and indeed it is the greateſt, that Hadley's quadrant, 


the only inſtrument fit for this purpoſe, will eaſily admit, accord- 
ing to the preſent conſtruction of it, 
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the intended ſegments ; 2 if the angle, cacre- 
ſpanding to the intended ſegment, is to be neither 
greater or leſs than 90, the point A, which biſectz 
the line BC, will be the Ta of the intended 
ſegment. 
| ho bus, if I would have the angle ! in the n 

ſegment, t to conſiſt of 120, I conſtitute upon 

BC, at the point C, the angle DCB equal to 
30*, the ence between 120 and 90, and on 
the STE fide of CB from its correſponding 
ſegment, becauſe it exceeds go*, Then with the 
centre D, and radius D C, I deſcribe the ſegment 
8 120 B, in every part of. which the two points 
C and B will ſubtend an angle of 120. 

In like manner, if I would have the angle in the | 
intended ſegment to conſiſt of 89*, I conſtitute upon 
BC, 8 the angle B C G equal to 169, 
the difference between 80 and go", A the 
intended angle is now leſs than g9*, I place G on 
the ſame fide of BC with its correſponding ſeg- 
ment. Then with the centre G, and min GC, 
I deſcribe the ſegment C 80 B, in every part of 
_ the two points C and B will ſubtend an angle 
„ 

LLaſtly, if I would have the angle, in the intended 
ſegment, to conſiſt of go?, with the centre A and 
radius A C, I deſcribe the ſemicircle C go B, in 
every part of which the two points C and B will 
ſubtend an angle of go**, 


* If we want a ** the angle in which is to be the half 
of one we have got before, the centre is already found to our 
hands; for it will be the point of interſection of the former 
ſegment with the perpendicular line DE, Thus the point, 
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The demonſtration of all this is fo well known to 
every geometrician, that it needs not to be inſerted ; 
but it may not perhaps be amiſs to exemplify what I 
mean, by applying to it a particular caſe. 
The preſent inconvenient and indeed dangerous 
ſituation of the two lights at the mouth of the 
Humber, commonly called the Spurn Lights, muſt 
probably ſoon make it neceſſary to remove them; 
for the ground, upon which they formerly ſtood, is 
now-ſo far waſhed away, as not to leave ſufficient 
room to ere them at a proper diſtance» from each 
other; and freſh ground being grown up to the 
ſouthward, ſo as to make the point above a mile di- 
ſtant from them, ſhips are frequently thereby liable 
to be deceived. In caſe therefore theſe lights ſhould, 
at any time hereafter, be removed nearer to the point, 
I think the foregoing principle might be very con- 
veniently and advantageouſly applied, ſo as to, enable 
entire ſtrangers to enter the Humber, with the greateſt 


where the ſegment, correſponding to 120*, interſects the line 

DE, will be the centre of the ſegment correſponding to 60? :. 
the point, where the ſegment correſponding to 80®, interſe&ts 
the line DE, will be the centre of the ſegment correſponding 
to 40", &c. 
There is another method of finding the centres of theſe ſeg- 
ments, which, if great exactneſs is 1 will perhaps be 
found preferable, in practice, to the former, eſpecially in the 
larger ſegments. The method, I mean, is to ſet them off by a 
ſcale, in which caſe the diſtance of the ſeveral centres, from the 
point A, muſt be reſpectively proportional to the co-tangents of 
the angles in their correſponding ſegments, or, what is the ſame 
thing, reſpectively proportional to the tangents of the angles 
DCA, FCA, GCA, HCA, &c. conſtituted upon the line 
AC, at the point C; for, making AC the radius, the lines 


D A, FA, GA, H A, &c. are the refpective targents of thoſe 
ſeveral an oles, 


ſecurity, 


L 33 ] 


1 even in the darkeſt nights, provided only 


they could ſee the lights: and this is the more mate- 
rial, as, in dangerous weather, it is frequently the beſt 
and moſt ſecure retreat between the Thames and the 
Tyne; but the difficulty of entering it, for want of 
proper helps, oftentimes obliges ſhips to keep the ſea, 


not without great difficulty and hazard, when wy 


might lie here in perfect ſafety. 


I have endeavoured to give ſome idea of the ap- 
plication, I propoſe, in the annexed chart, [Fig. 2 


which is meant only as a rough draught of the ge- 


what muſt depend upon a future ſurvey, whenever 
the new lights ſhall be erected. 


The ſtrong black line is intended to repteſent the 
high water mark : the ſpace included within this, 
and which is inſcribed Spurn Point, as well as that 
inſcribed Kilnſea Common, is ground, which the 
ſea never overflows; but all the ſpace between theſe, 


where the ſingle line only is continued, is frequently 


waſhed over by the ſea, the land being there reduced, 
at the time of high water, to a meer bank of only a 


few yards wide. 


The dotted line ſurrounding the ſtrong black line 


repreſents the low water mark ; and the other ſpaces 
included within dotted lines, and inſcribed T rinity 
ſand, the bull, croſs ridges and broken ground, and 


ſtone banks, are ſuppoſed to repreſent four ſands, the 


two former lying within, and the two latter without 
the mouth of the Humber. 

Through the two points B and C, repreſenting the 

ſuppoſed new lights, are deſcribed, according to the 


rule above laid down, two ſeries of ſegments, one 


L 2 . 


neral deſign, and not as an accurate delineation of 
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ſeties to the ſouth weſt, and the other to the north 
eaſt of them; but, the north eaſtern ſcries lymg 
towards the * ſide, a few of the inner ſegments 
might be omitted as being unneceſſary. 
From the point C are drawn lines in the direction 
of fixteen of the points of the compaſs; every other 
point being omitted in order to make the chart more 
diſtinct; for no greater nicety is in general wanted, 
than what theſe will afford; near the extremities 
however of two of the ſands, where it may perhaps 
be more neceſſary, I have added a ſhort les to mark 
the intermediate point. 

I ſhall now endeavour to illuſtrate the whole by 
an imaginary ſhip's courſe. Let us ſuppoſe then a 
ſhip to enter the ſpace, repreſented upon the chart, 
from the north, and finding the light C to bear nearly 
ſouth weſt, and the two lights to ſubtend an angle 
of about's*, ſhe will know herfelf to be ſomewhere 
about the place D, a little leſs eaſternly, than the 
point of the ſand denominated croſs ridges'and broken 
ground, and at the diftance of about two miles and 
a quarter from it, as may appear by the ſcale; ſhe 
muſt therefore ſteer ſomewhat to the eaſt ard of the 
_ ſouth, and, having run about three quarters of a mile, 
ſhe will find the light C to bear weſt ſouth welt, and 
the two lights to ſubtend an angle of exactly 5, being 
nov in the interſection of the courſe, delineated upon 
the chart, with the ſegment ſo marked; but not be- 
ing yet far enough to the eaſtward, ſhe muſt till con- 
tinue the ſame direction, till, having run near three 
quarters of a mile farther, ſhe will find the two lights 
ſubtending an angle of no more than 4”, and the light 
C lying a little to the ſouthward of the * From 
hence 


LR -- 
hence ſhe ov knw herſelf to be at the place E, 
ſomewhat more to the eaſtward, than the ſand ſhe 
wants to avoid, and at the diſtance of almoſt a mile 
from it. She may now therefore ſafely change her 
courſe, and ftand due ſouth, till having brought the 
light C to bear weſt by north ſhe is right over-againſt 


the extremity of the ſand, at the diſtance of about 


three or four hundred yards. If ſhe ſtill keeps the 
ſame courſe about three hundred yards farther, the 
lights will then ſubtend an angle of only 20 30“, when 
ſhe will be ſo far to the ſouth, as to be clear of all 
danger, though ſhe ſhould from thenceforward ſteer 
due weſt; but, for greater ſecurity, we will 
_ Mill continuing to ſtretch away a little more to the 
ſouthward, by ſteering ſouth weſt for about a quar- 
ter of a mile farther. From hence then ſhe may keep 
near due weſt, with which courſe the two lights, in 
a run of a mile and a quarter, or a little more, will 
both be brought to bear north weſt, and be ſeen to- 
gether. In a run of about half a mile more, they 
will be again open on the contrary fide from the 
former to about 30, from which they will open to 100, 
in a 
ſhip will be arrived at the place G, the light C bear- 
Ing then due north. The change of the angle being 
now very great in a very ſmall diſtance, it will be 
very eaſy to keep the ſhip with great exactneſs to 
whatever part of the channel we pleaſe. Let us how- 
ever ſuppoſe, that we mean to keep her in the courſe 
laid down in the chart; from G then we muſt ſteer - 
north weſt a little weſt, and in a run of about a mile, 
we ſhall firſt increaſe the angle of the two lights, till 


it is ſomewhat more than 20*, the light C then bear- 
ing 


ſuppoſe her: 


paſſage of near half a mile farther, when the 


Eo  _3Þ 
ing north eaſt, and afterwards diminiſh it again to 
about 13*, when the light C will bear due eaſt. 
Having now got far enough within the Spurn, we 
may run due north about a mile and half, firſt bring- 
ing the two lights to bear in one line due fouth eaſt, 
and then opening them again, on the oppoſite fide, 
to an angle of about 1* go” or 2*, according to our 
diſtance within the Spurn “; but here, knowing per- 
fectly well where we are, we can come to an anchor 
in a ſafe road, at ſuch a diſtance from the Trinity 

ſand as we pleaſe, which diſtance may be regulated 

without difficulty by the ſoundings, as at the place I, 

where the anchorage is very good in five fathom 


* In the caſe of a ſhip's being placed nearly in the line of the 
two lights, the method of finding our diſtance from them by 
their bearing, and the angle they ſubtend, will fail us; but, as 
it may ſometimes be convenient to have the means of forming a 


tolerable gueſs about our exact fituation in this caſe, as well as 


others, I muſt obſerve that a pretty good judgment may be made 
concerning it, by running a little way in a direction nearly at 
right angles to the line of the lights; for by this means, the di- 
ſtance run being known, it will appear, from the change of the 
angle, under which they are ſeen, how far they are from us. 
Thus, for example, if from the place I, a veſſel ſhould run 
about a quarter of a mile along the dotted line I K, and find, 
that this made a change in the angle ſubtended by the two lights 
of a very little more than a degree, ſhe would know herſelf to 
be almoſt two miles from the light C, as would appear by mea- 

ſuring the diſtance I C upon the ſcale. | 
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XI. An uncommon Anatomical O8ervation : 
addreſſed 10 the Royal Society, by John 


Baptiſt Paitoni, Phyſician at Venice : | 


1 from the Italian. 


: Read Feb. 14. Y duty as phyſician to this ma- 
+. giſtrate of health obliging me to 
be preſent at the opening of the bodies of thoſe who 
die ſuddenly, in order to examine into the hidden 
cauſes of their deaths, gives me frequent opportuni- 
ties of obſerving remarkable and fingular phænome- 
na; one of theſe, which (amongſt many others) I 
remarked in the courſe of the preſent year at the 


diſſection of a young woman, I do myſelf the.honas = 


of communicating to this Society ; 
being received with indulgence by them, when I con- 
| fider that the Royal Society was inſtituted for the 
moſt laudable end of the improvement of arts and 
ſciences, and that of rendering them ſeviceable to 
mankind. As the Philoſophical Tranſactions are ſuf- 
ficient proofs of this, I cannot but believe that an 
uncommon anatomical obſervation muſt be accepta- 
ble to them. 
The ſubject of this eren was a woman of 
about 25, of a ſwarthy complexion, who had from 
her infancy been ſubject to a troubleſome convulſive 
cough, and ſhortneſs of breath upon any extraordinary 
exerciſe; notwithſtanding which, ſhe was to all out- 
ward appearances of a hale and ſtrong conſtitution, 


having a regular and plentiful diſcharge of her men- 
ſtrua, 


Wee doubt its 


80 J 

frua, which uſed to relieve her a few days from her 
diſorder. At the above age, after having been fing- 
ing and dancing with her friends in the Carnival time, 
4 taken ſuddenly with a cough more violent than 
uſual, and a ſhortneſs of breath, ſhe dropped into 
the arms of one of her acquaintance, and vomiting = 


at the ſame time a little ſerous and irothy liquor, died 
immediately. 
The body being opened the next morning in the 
preſence of ſome of the college of phyſicians, the viſcera 
of the lower cavity were firſt examined and found 
= ſound ; the ſtomach only was a little extended, 
wing to what the deceaſed had eaten a few moments 
3 but the cauſe of her death was 
found in the thorax, the right lobe of her lungs be- 
ing wanting, as will appear by the following de- 
ion. 
The external membrane, which ought to cover the 
right lobe of the lungs, was of a livid colour, and 
adhered to the pleura. This membrane being cut 
through, inſtead of the true lobe, there was found 
in its place a membranous bag of a milky colour, 
without any viſible outlet, and much of the ſame 
ſize as that part of the lungs which was wanting. 
This bag being opened, there came out into the 
thorax a ſerous fluid, void of ſmell, which being 
ipread upon the table was found, as to figure, colour, 
and ſubſtance, much to reſemble a cuttle fiſh; nor 
do I doubt but ſome whimſical naturaliſts, who make 
it their buſineſs to ſurpriſe the common people, by 
the relation of miraculous events, would have de- 


clared that they ſaw part of the lungs changed into a 
cuttle fiſh, 
It 


— 
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It being evident from this, that there was in the 
thorax of this young woman a receptacle of ſeroſity 
(if I may ſo call it) contiguous to the ſound lobe, it 
will not appear ſtrange that, from the violent agita- 
tion cauſed by the ſinging and dancing, the bag burſt, 
and that the ſound lobe, which alone uſed to perform 
the office of breathing, being hindered, by the ſerous 
matter which came out, from exerting its influence, a 
ſuffocation enſued. The cauſes of her habitual dif- 
order are equally obvious. In a perfect ſtate of health 
there ſhould be two lobes, which together receive the 
blood from the right fide of the heart, and tranſmit 
it to the left, reducing it in this journey, by their 
joint action, to a ſtate of perfection. One of the 
lobes therefore being wanting, the other muſt have en- 
dured conſiderable pain in receiving the whole quan- 
tity of blood from the heart, and whenever violent ex- 
erciſe made a quicker circulation neceſſary, the blood 
muſt have been ſtopped, and hence aroſe the afore- 
mentioned ſhortneſs of breath. Nor is it leſs clear 
ho the cough came to be ſo frequently troubleſome, 
the motion of the fluids being diſturbed, and the de- 
licate fibres of the trachea perpetually irritated by 
this defect. And this is the true reaſon why her 
menſtrua being very plentiful were for ſome time 
very beneficial-to her, by cauſing a great diminution 
of blood, and leaving a quantity of fluids in the veins 
more proportioned to the canals of a ſingle lobe. 
Theſe things, from the diſſection of the body, are 
evident enough, but it ſtill muſt ſeem wonderful to 
have ſound a young woman without one of the lobes, 
that bag of ſerous matter containing nothing in it which 
Vol. LV. 55 could 
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could deſerve the name of even the moſt imperfect 
one. I know very well that the lungs are ſubject 
to many defects; and that there are often found in 
them tumours, callouſneſſes, adheſions, ſtones, ulcers, 


worms, tubercles, waſtings, and the like; but none 
of theſe cauſes could hardly have made the ſame 


viſcus loſe every fign of its former ſtate. The young 


woman being deficient in this lobe, it is ſurprifing 


how the other can have per formed its office in main- 


taining life, and have appeared upon examination 


of the common and natural ſize, and its veſſels not 
at all dilated by the quantity of blood which they 
received. And as nature has made nothing in vain, 
we cannot but be aſtoniſhed to find that fingle which 
ought to be double, as if a man was to have one kid- 
ney inſtead of two; much more wonderful is it 


that, in ſo delicate and important an action as reſpi- 
ration is, one lobe only of the uſual ſize and ſtructure 


ſhould have performed the functions of both. I 
know very well that thoſe, whoſe misfortune it has 


been to have part of their lungs only ſlightly diſor- 
dered, muſt have the other conſiderably affected; but 
beſides that there may have been occaſionally relief 


given, they cannot for a long time have ſupported the 


want of a lobe, without giving viſible ſigns of ſo great 


a defect. In this caſe we have reaſon to believe that 


this young woman was born with this monſtrous de- 
ficiency; what is ſtrange is, that ſhe ſhould have 
come to her full growth with it, and have been ap- 


: parently healthy, except the convulſive coughs and 


ſhortneſs of breath. Theſe are phænomena, which 
might be accounted for from obſtructions in the lower 
cavity; 


R | 
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eavity; at leaſt, the brown yellowiſh tinge of the face, 
is a common ſymptom in thele obſtructions ; but in 
this caſe it appears to have been owing to the want 
of one of the pulmonary lobes, the other not being 
alone ſufficient to work the blood, and give it the 
neceſſary redneſs. 

Short and imperfect as this relation is, I hope, 
nevertheleſs, that it will prove ſufficient to convince 
the Royal Society of the great regard, which I, with 
_ Juſtice, ” have for ſo uſeful and praiſc-worthy an in- 
ſtitution. N 
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X II. An Account of a Ie ew Improvement of | 
the Portable Barometer. By Edward Spry, 
M. D. of Totneſs, Devon. Ina Letter 

to the Right Honourable James Earl of 
Morton, Prefident of the * Society. 


My Lord, 


Read Feb. 28, HI $ barometer of my invention, 
* and conſtruction, I preſume, will 
anſwer every intention of the uſual, and more com- 
plex portable one, and in a much more ſimple 
and durable manner, viz. The double round at the 
bottom makes it difficult (even if we endeavour 
thereto) to cauſe an aſcent of air, or a fall of mer- 
cury into the bowl; which, if the latter circumſtance 
were to attend it, the quickfilver, from the bowl's 
conſtruction, muſt remain therein, thence of no in- 
M 2 conve- 


convenienee. The ſmall bowl at the top, with beads 
jane up render it far leſs liable to break. by the. mer- 
cury's aſcent, the bowl giving it an immediate ex- 

panſe from the colon, and the beads counteracting its 
force as ſo many ſprings, which has ſuch an effect, 
that from many experiments (purpoſely made) I have 
found it no eaſy matter to break it by the mercury's 
aſcent, which is very eaſy in the common one; yea, 
it even frequently breaks, if the greateſt caution is 

not taken in turning it. Its ſo well vacuated by 
boiling the quickſilver in the tube, that I depend on 
its being luminous after being carried fo far; and, as a 
further proof, I doubt net of your finding the eleva- 
_ above any other. The tube may be as large as 
you pleaſe; but, if fo, it ſhould not be continued 
3 than the tube curve, which ſhould: have its 
colon ſmall (no inconvenince to the inſtrument, which 
may otherwiſe take air) by the tube's being drawn fo, 
or, what is better, one of the ſmalleſt bore being 
joined thereto. | 

This barometer may be conveniently em in- 

verted, in a walking - ſtick, with a ſcale contained in. 
a large tube covering the other, which | ſhould have. 
completed, had J had a fit tube. ES” 
The beads, at a certain time, may be apt to davin 
a little mercury in the bowl; but that is to be eaſily re- 
united by ſhaking it, or cauſing it to.re-aſcend there- 
in. The inſtrument might have been ſomewhat 
neater, had ] (inſtead of turning it at the lamp with a 
blow-pipe) rendered the tube flexible over a charcoal. 
fire, and turned it on a ſtick of PR s clay, 
but I could not Procure it. 


Caution. 


1 
Caution is requiſite, that the beads, in ſealing the 
bow! at top, do not adhere thereto, being thereby 


very liable to break in boiling, or after : likewiſe the 
rounds ſhould not touch one the other, being liable 
therefrom to the ſame inconvenience. I have made 
ſome with three rounds, but find them not better than 


with two. "os l © 

A diagonal one may be conſtructed in the ſame. 
manner, thence. capable of being removed from. 
place to place. I am, | 


My Lord, 
Your Lordlhip's, 
Gn And the learned Society's, 


Very humble and obliged ſervant, , 
” E. Spry.. 


F 


XIII. Leiter from Hr. Woollcombe, Sur- = 
geon at Plymouth Dock, 70 Dr. Huxham, | 
F. R. S. concerning the Caſe of a Locked 
Jaw. 0 . Te 1 


Read March 7, A Ccording to your defite, I have 
„ . ſent you the caſe of the locked 


jaw I lately had under my care. On Saturday June 2, 
in the afternoon, I was ſent for to a poor woman, 
who an hour or two before had been taken with an 
* 185 oppreſſion 


8 


[86] 
opprefion at her breaſt, attended with a flight pain 
in her fide, and at the fame time com plained of a 
ſoreneſs in her jaws, and a little aifficulty in ſwal- 
lowing ; as I then took it to be only a common cold, 
ſhe had fourteen ounces of blood drawn off, and ſome 
nitrous medicines ſent her. Upon viſiting her the 
next morning, I found her relieved as to her breaſt and 
fide, but her jaw was fixed, and almoſt cloſed, with 
a very great difficulty of ſwallowing. Upon a further 
enquiry, and ſhort reflexions, I was ſoon convinced, 
ſhe had, that terrible ſymptom, a locked jaw. As 
this diſorder is more frequently the conſequence of ex- 
ternal injuries than from internal cauſes, I enquired 
whether ſhe had any kind of wound, or cut; and 
was told, that about eight days before a ruſty nail 
had run x the bottom of her foot; and though the 
wound was painful for two or three days, yet it was 
cured by their own applications, and had been well 
four days before ſhe was taken with the above com- 
plaints. 
I therefore examined the foot, and ound it quite 
whole, though upon preſſing the tendons of the foot 
ſhe expreſſed a little uneaſineſs. I now endeavoured 


to relieve this terrible malady; as the blood drawn the 


preceding day, was of a firm texture, and her pulſe 


full and tenſe, I took away ee, ounces, which 


proved fizy ; and having procured ſome ſtools, gave 
her an anodyne of forty drops of T. Thebaica, in a very 

{mall vehicle, which ſhe 2 with great diffi- 
culty. I then applied a large bliſter to her back, but 
without any relief. Soon after ſhe was ſeized with 
frequent convulſions, which for the time deprived her 
of her ſenſes ; and tho' in the intervals they were quite 
perfect, 


(%] 
perfect, and 1 3 jaw not quite ſo ſhut, but a little 
might be put into her mouth by a teaſpoon 3 yet fo 
great were the ſpaſms, that ſhe never after could ſwal- 
lowing any thing; and in this manner ſhe continued, 
with ſhort remiſſion of the ſ „ till two o clock 
the next day, Monday 4b, when death put an end 
to her miſery. I have been ſince told, that an hour 
before ſhe died, ſhe could open her jaw, at which 
ſhe ſeemed to be greatly rejoiced ; but it was of a 
ſhort duration, the convulſions again returning, and 
a univerſal one carried her off. 
| Give me leave to make an obſervation on the caſe, 
which I ſubmit to your better judgment. That a 
locked jaw ſhould often be the conſequence of an ex- 
. ternal wound, is nothing new, ſeveral cafes having 
happened that put it beyond doubt; but that ſym- 
ptoms ſhould come on after a ſlight contuſed wound 
that had been cured for four or five days; and make 
ſucharapid progreſs, as to carry off the patient, in little 
more than forty-eight hours after the firſt appearance 
of the ſymptoms, is very remarkable. We are certainly 
much in the dark, in regard to the nervous ſyſtem ;_ 

but I think it a ſtrong preſumption, that from the 
firſt impreſſion of the nail, the nerves were ſo pecu- 
larly affected, that, though the irritation was not ſuf- 
ficient to hinder the external wound from healing, yet 
it might be ſufficient to diſpoſe them to ſuffer thoſe 
violent agitations, which ended ſo fatally. 
On the other hand, is there any reaſon to con- 
clude, that it was from an inward affection of the 
nervous ſyſtem; the wound being well, and the 


woman able to walk about and manage her family 
matters ? 


It 


a... 
If the above caſe is worthy of your mature re- 
flexi ions, it will be a yore atisfaCtion to, 


SIR, 


Your moſt bumble ſervant, 


Tho. Woollombe. 


XIV. 8 Defreib tion os a beautiful Chineſe 4 
Pheaſant ; ; the Feathers and Drawing of 
which were ſent from Canton o John 
Fothergill, M. D. F. R. S. By Mr. 

George — F. R. S. 


Read March 5, HE Argus is a 8 of ho 
_ pheaſant, the largeſt of that genus 
yet known, being equal in ſize to a full-grown tur- 
key-cock, from one of the moſt northern provinces 
of China. 1 take it to be a male bird, by the beauty - 
ful red ſkin ou the fore-part of the head, and its fine 
blue changeable creſt and neck; the females of all 
the different ſpecies of pheaſants yet diſcovered having 
little or no gaudy colours about their heads. — _ 
The beak is made like that of our pheaſant, of a | 
yellowiſh-white colour : the fore-part of the head, 
and the begining of the throat, is covered with a fine | 
ſcarlet ſkin, ſeemingly void of feathers, but is rough 
with a kind of grain. The irides of the eyes are 
orange-coloured, more yellow next the pupil, and 
redder 
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redder in their outer eircumfetence; the ſkin round 
the eys is duſky, or black: it hath alſo blackiſh marks 
proceeding from the corners of the mouth; the top 
and hinder part of the head and neck are of a fine 
blue changeable colour: it has a creſt of long looſe 
feathers, which I ſuppoſe it can raiſe or lower at 
pleaſure: the Tower part of the neck, the back, and 
covert feathers of the wings, are coveted with black 
or duſky feathers, having a ſmall broken tranſverſe 
mixture of reddiſh brown: the wings, when cloſed, 
meaſure about ſeyenteen inches, though the prime 
quill fall ſhort of the length of thoſe above them: 
the wing hath about twenty quills, the outermoſt 
ſhorteſt, which gradually lengthens to the fifth; the 
nine outermoſt quills are of a lightiſh yellow brown, 
ſpotted with duſky ſpots, of the ſize of tares, except 
on their inner webs, next the ſhafts, where they ate 
of a duſky brown, with white ſpots as ſmall as mu- 
ſtard ſeeds; the ſhafts of theſe feathers are of a lead 
colour; the eleven remaining quills, which charac- 
terize this bird, are of a darker brown than the fote- 
going, marked with round and longifh duſky fpots 
on both the inner and outer. webs. What is moſt ex- 
traordinary in theſe feathers is, that each of them has 
on the onter web, co adjoining 4 50 ſhaft, a row 
of very diſtin ſpots like eyes, ſo ſhaded as to appear 
imboiſed they 24 3 ſmaller as the feathers 
are to the outer quills ; they are from twelve to fifteen 
on each feather; the laryeſt eyes are an inch in a di- 
meter, they are incircled firſt with black, and with- 
out that with light brown, their ſhafts ace white; 
the eyes in the two or three innermoſt quills are not 
ſo regularly marked, they loſe their roundnefs, and 
Vol. LV. N become 
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become confuſed ; theſe beautiful eyes are not ſeen, 
unleſs the wings are a little ſpread ; the =, le fea- 
ther, of half the natural length, figured in the plate 
[fe Tas. III. ] will give.an idea ofthe. eyes and ſpots 
beyond deſcription ; the inner coverts of the wings 
are brown with black ſpots; the under fides of the 
quills are marked like the upper, but fainter coloured, 
bei inner webs edged with light afh colour, which 
forms a whitiſh bed within fide of the wing. The 
throat, breaſt, rum p. and covert feathers, on the 
upper ſide of the tail, are of a dull orange colour, 
with round duſky y pots; the tail hath fourteen feathers 
of very unequal lengths, the middlemoſt being each 
of them three feet long, the next, on each fide, 18 
inches, which gradually ſhorten to the outermoit on 
each ſide, which are each 12 inches, their colour is 
duſlcy, with a tincture of bright brown, the outer 
feathers are dotted with white as ſmall as muſtard 
ſeeds; the next within theſe have larger ſpots, leſs re- 
gularly formed; the two long middle feathers have 
round white ſpots, ſurrounded with black, on their 
outer webs, and larger irregular brown ſpots, ſur- 
rounded with duſky on their inner webs, which are 
aſh coloured; the lower belly, and covert feathers 
beneath the tail, are dufky with a confufed mixture 
of brown; the legs and feet are like thoſe of turkeys, 
with theee toes forward, and one backward; the legs, 
feet, and claws, are of a greenifh aſh e the 
head and legs of this bird, both in my figure and 
deſcription were ſupplied from the curious drawing 
that was ſent from China, with the bird's ſkin, which 
had neither head nor feet adhering to it. . 


XV. 4 


' " * . * 


xv. 4 Ge if a Biſty Plants from 
__ Chelſea Garden, preſented to the Royal 
Society by the worſhipful Company of Apo- 
 tbecaries, for the Tear 1764, purſuant.to the 
Direclion of Sir Hans Sloane, Bart. Med. 
Neg. et Soc. Reg. aliquando Prafes : By 
John Wilmer, M. B. clariſſ. Societatis 
. Pharmaceut. Lond. Soc. Hort. Chelſean. 


Præfectus et Prevetter Botanic. 
| Chiles foliis bipinnatis 


fubpilofis, laciniis lineari- 
2 Mi dentatis, auriculis decuſſatis. Linn. 
Sp. plant. 1 267. 


Read Marc 14. J 210 


2102 Achillea foliis ſetaceis dentatis, denticulis ſub- 


integris ſubulatis reflexis. Hort. Cliff. 412. 

2103 Amaranthus glomeribus triandris pentandriiſ- 

que, foliis ovatis obtuſiffimis emarginatis ru- 

goſis. Linn. Sp. plant. 1403. 

2104 Anaſtatica foliis obtufis, ſpicis axillaribus bre- 

viſſimis, filiculis ungulatis ſpinofis. Linn. 

Sp. plant. 895. 

2105 Antirrhinum folus lanceolatis ſparſis, t 

bus oppoſitis, nectarüs ſubulatis, floribus ſub- 
ſeſſilibus. Hort. Cliff. 498. 

2106 Aſtragalus cauleſcens procumbens, leguminibus 
ze villoſis. Linn. Sp. plant. 


1068. 


NN a 2107 


2111 Caſſia folits. oftojngis 


FR 
2112 2 Chryſanthemum Indicum lis 
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2107 Bidens foliis trifidis quinatiſque ferratis petiola- 
tis, pedunculis longiffimis. 

: N n foliis ramificationum oppoſitis amplexi- 

caulibus, calyeinis foliolis lagiftatis.. Linn. 

Sp. plant. 197. 


| 2109 Bupleurum fruteſcens, follis obovatis i integerri- 


mis. Linn. Sp. plant. 343. 


2770 Carica foterum lobis finuatis. Hort. Cliff. 


467. 8 


———— equalibus, 
glandula baſeos petiolorum. 3 Hort. Cliff. 


fnopticibus ova- 
tis ſinuatis angulatis ſerratis acutis. Linn. 
Sp. plant. 1253. 


$333; Ciſtus (Egyptiacus) herbaceus erectus puls 


tus foliis lineari lanceolatis petiolatis, calycibus 
- inflatis corolla majoribus, | Linn. Sp. plant. 


742. 


21 14 Cleome floribus gynandris, foliis quinatis, caule 


| _ inexmi.. Linn, Sp. plant. 938. 
21 1 5 Corchorus capſulis linearibus compreſlis, foliis 
Ws — æqualiter ſerratis. Linn. Sp. 


2116 Coris (Angehen). Linn. Hort. Cliff. 68. 

2117 Coronilla fruticoſa, foliis quinatis ternatiſque 
lineari-lanceolatis . obtuſis. Linn. 
Sp. plant. 1047. 


| 2118 N folus laciniatis, caule erecto ramoſiffi- 


Dict. Hort. 


21 19 Crepi foliis amplexicaulibus Lyrato runcina- 


tis. Hort, Cliff, 79. 
Ons | 22120 Cyno- 


[93] 


2120 Cynoſurus ſpicis quaternis obtuſis patentibus 
„ "Aimidiats, calyeibus mncronatis, canle re- 
pente. Linn. Sp. plant. 106. 


2121 Cytiſus floribus umbellatis terminalibus, cau- 


libus erectis, foliolis lanceolatis. Linn. Sp. 
palant. 1042. 
2122 Delphinium nectariis diphyllis. 
2123 Dianthus floribus ſolitariis, ſquamis calycinis 
ſubulatis tubam zquantidus, * multi- 
dis. Amen. Acad. 4. p. 
21 24 Dianthus floribus paniculatis, * amis calycinis 
drevibus acuminatis, — 4 multifido ca- 
pillaribus, caule erecto. Amen. Acad. * 
_ Þ. 272. 
2125 Di _ foliis petiolatis appendiculatis. Hort. 
al. 2 5. 
2126 Celta foliis ternatis fubtus viltoſis, peduncu- 
Iss lateralibus ſubquinque floris foliolatis, le- 
1 hirſutis. Amæn. Acad. 4. p- 
2284. 
2127 Gentiana corollis quinquefidis hypocrateri- 
formibus, fauce barbatis. Linn. Sp. plant. 
4. 
2128 0 foliis lanceolatis amplexicantibus 
dl entatis, floribus ſolitariis, calycibus laxis. 
r 
2129 Imperatoria. Polt Cliff. 103. 
2130 Iſatis foliis omnibus dentatis. Linn. Sp. plant. 
937. 
2131 Malpighia foliis ovatis integerrimis glabris, pe- 
dunculis umbellatis. Hort. Cliff, „ 


2132 Mar- 


4 


494 


21 3 2 Marrubium calycum limbis tubo longioribus 
membranaceis, angulis majoribus rotunda- 
tis. Linn. Sp. plant. 8 17. 


2133 Matricaria foliis amplicibus linearilanceolatis 


ſeſſilibus, pedunculis uniformis. 
21 34 Ocymum foliis lanceolatis ovatis ſerratis race- 
mis verticillatis. Linn. Sp. plant. 834. 
2135 Plantago foliis ovatis glabris, ſcapo angulato 
4 floſculis diſtinctis. Linn. Sp. · plant. 
1 
2136 Potentilla foliis ternatis, TY dichotomo, pe- 
dunculis axillaribus. Linn. Sp. plant. 715. 
21 137 Roſa germinibus ovatis glabris, pedunculis 
cauleque hiſpidis, petiolis inermibus fructi- 
bus pendulis. Linn. Sp. plant. 70 5. 
| 2138 Rudbeckia foliis inferioribus ſemilobatis 15565 
_ caulinis trifidis vel quinquefidis, pedunculis 
Jlongiſſimis. 
21 136 Scabiola corollulis quadrifidis =qualibus, flori- 
bus cernuis, foliis pinuatis, foliolis lanceola- 
tis ſerratis. Hort. Cliff. 30. | 
2140 Serapias bulbis fibroſis, floribus erectis bratea 
longioribus. Linn. Sp. plant. 1345. 
2141 Scolymus foliis margine incraffatis. Linn. Sp. 
plwGant. 1143. 
2142 Scorzonera foliis omnibus runcinatis amplexi- 
cCaulibus. Linn. Sp. plant. 1114. 

2143 Sophora foliis pinuatis, foliolis numeroſis ob- 
longis villoſis, caule herbacco. Linn. Sp. 
„ Plant. 533. 

2144 Statice ſcapo dichotomo ancipiti foliis lanceola- 
| tis mucronatis, floribus aggregatis. Linn. Sp. 


_plant 39 5 


3 


2145 Ten- 


8 


2 145 Teuerium foliis ovatis acute tnciolrrat ola- 
bris, floribus axillaribus geminis caule, erecto. 
Linn. Sp. plant. 790. 

2146 Tithymalus Linariæ folio, lunato flore. Mor. 

Dp __— — -. - 

2147. Valeriana fylveſtris major altera, fol. lucido. - 
H. Reg. Par. | 

2148. Veratrum racemo compoſito, corollis paten- 

tiſſimis. Linn. Sp. plant. 1479, 

2149 Veronica racemis lateralibus, foliis lineari lan- 

ceolatis pinnato dentatis. Linn. Sp. * 

— 8 

2150 Volkameria ramis inermibus. baren 2 31. . 
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XVI. A C urk 7 Exp eriments to pA 
the Specific ja of Cork in different 
Waters: The reſpective Weights and Buoy- 
ancy of Salt Water and Freſh Water : 
. And for determining the exact WW, eight. of 
Human and other Bodies in Fluids. By 
John Wilkinſon, M. D. F. 1 F. 7 

London and Gottingen. 


[Experiments to determine the Specific Buoyancy of 


Cork in River ww) 

Read March 14, Q X. cubes of good cork, every one 
1795: meaſuring an inch ſquare, as nearly 

28 Ld could poſſibly be * with a gra 

duate 


Experiment 1. 


1 96 5 
duated gage of cork faſtened to a point of each, ſe- 


» . 


verally weighed as follows ; 
Grains | 


Sum of Weights 


Dy the medium weight, being the cw weight of a KW: 
inch of cork is 46 2 2 


Experiment II. 


Ne 1, 2, 3, 4, formed a float named A, being 190 
grains of cork, which was faſtened to a medallion 
of lead, weighing two ounces, by a wire that weighed 
eight grains; theſe being put into a deep jar of 
Thames water, taken above the new bridge, the lead 
weighed exactly 44 grains; ſo that 190 grains of 
cork ſupported preciſely 916 grains of lead in river 
water. 1 


Experiment III. 
The float was left in the ſame water, immerſed by 
the medallion for the ſpace of 48 hours, with a view 
of obtaining a preciſe knowledge of the quantity of 
water the cork might imbibe; how its buoyancy 
might be affected; and how much extenſion it might 
acquire from a certain continuance under the mo. 

2 „ - 


. 

It was ſomewhat ſurpriſing to find, that after this 
period of immerſion the cork: had nat, as might have 
been expected, loſt any force of buoyancy ; but on 
the contrary, it had actually gained two grains, and 

was found to ſupport 918 grains of lead: which 
muſt be attributed, it may be preſumed, to an ex- 
panſion of the air contained in the cork, acquired 
from its immerſion in the freſh water. 

To be further informed howcork would be affecked 
by a continued immerſion, the ſame float, after 
weighing, was again immerſed in the ſame water, 
for the ſpace of 48 hours longer. And now the water 
was found to have penetrated its receſſes and cavities, 
in ſo much that its buoyancy had decreaſed 11 grains, 
and it then only ſupported 905 grains. This decreaſe. 
may poſſibly be attributed to a greater imbibition in 
the cork, and a greater penetration given to the wa- 
ter, by its having been now 96 hours in a chamber, 

with al fire in it, by which it might be warmed. This 
float A being taken out of the water, wiped, and 
laid in a dry place for 24 hours, weighed 211 grains, 


having gained by —— 21 8 of additional : 


- weight. 


Experiment IV. 


The float, in this ſtate, having been 24 hours out 
of the freſh water, was now put into falt water 
brought from the North Foreland, in which it was 
found to ſupport the weight of 954 grains, of a 
leaden medallion, having the power of buoying up- 
39 grains more in the ſea water, than it did in the 
river water, with which it was nearly ſaturated at the 
time of its immerſion in the ſea water. 

Vox. LV. = After 
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.  Aﬀter an immerſion of 48 hours in the ſalt water, 
this float (A) loſt 16 grains of its buoyant power; and 
having been. 72 hours in the falt water, upon weigh- 
ing of it again out of the water, being wiped, but 
full of water, it was found to weigh 241 grains, 
having gained 30 grains. After being nine hours out 
of the water, in a dry room, it weighed 213 grains, 
having loſt 28 grains. This float (A) having been 
76 hours in the ſalt water, in which it then ſuſtained 
949 grains of lead was removed, thus faturated 
with the ſea water, into a veſſel of freſh river water, 
and was found to ſuſtain 923 grains only, being 
26 grains leſs than it bore up in the ſalt water; and 
yet it muſt be obſerved, that this float had been ſa- 
turated with freſh water before it was immerſed in 
the ſalt water. 17 „ OR OL 


Experiments made to diſcover the Specific Buoyancy of 
e Cork 1 4 N 
Experiment V. 
Not content merely to know the buoyant power 
of cork in freſh water, it was next tried in ſea water. 
Four cubes, being each an inch ſquare on every fide, 
made of the beſt ſound compact cork, with diſtinct 
gages made of cork, and adjoining, as in the pre- 
ceding experiments, were prepared, each weighing 
as follows CCC 


= Grains 

i 2 
2 42 4 
3 34 
4+ 33 


T 
Amounting in all to 234 2 Grains. 


— theſe 


K 1 


theſe being united, formed one et (marked BY that 
they might the nearer reſemble the texture of the 


cork jacket. A veſſel of ſea water taken up near the 
North' Foreland being then provided, the float was 
found to ſupport in it à leaden medallion weighing 
1048 grains. When it had continued in the fea 


water for 48 hours, it exactly ſupported 1024 grains, 
having, by being in the ſalt water, for that ſpace of 


time, loſt 24 grains of its buoyant power. 


From this experiment we learn, that the falt water 
inſinuates more into the ſubſtance of cork than freſh 
water doth, which may perhaps be attributed to its 


dilyneſs, * oil being, as is very well known, more 


ſubtil and penetrating, than water; it could not 
therefore be expected that the cork ſhould therein 
retain its force fo vigorouſly, for ſo long a time, as 
itt doth in the freſh river water; and, on weigh 
ing, it was found to lofe 2 of its buoyancy in 48 


hours. 


But then we are further to obſerve from the above, 


that the ſea water ſupports a greater weight, and gives 


more buoyancy to the cork float than freſh water, in 


the proportion of 353 to 359; for a float weighing 44 
grains, ſupporting 353 grains of lead in freſh water, 
buoyed up 359 grains of lead in the ſea water, being 


more by tix grains. And it is to be noted, that the 
fea water taken up at the North Foreland is not ſo 

much impregnated with the marine principles, as that 
which is taken up at a greater diſtance from frefh 


water rivers, which decreaſes in its buoyancy in 


* Vid. Macellinus. Pliny (Lib. xxxi. Cap. 7.) P. Pourges 


(Lett. ITT, Octav. Edit.) and Dr, Hales. 
O 2 propor- 


. wo] 
proportion to its vicinity to or mixture with rivers ; for 
on evaporating it yielded only two drachms and one 
grain of falt to a pint, which is leſs by ſeven grains 


than is yielded by that taken up at the Iſle of * 


Experiment VI. 


The float B being continued in immerſion in ſalt 
water for 72 hours, it had loſt 26 grains more of 
its bu force, loſing in the firſt 48 hours 24, and 
in the 24 ſucceeding hours two grains only; from 
which it appears, that, after the cork has been in the 
water for 48 hours, its abſorption becomes leſs than 
before, in proportion as 12 1s to 1. 
his float having continued in the water for 78 
hours, each piece of cork, being wiped very dry on 
its ſurface, bt Not ſqueezed, weighed « as N 3 


Ne 1 weighed * Grains baving gained 1 12 Grains 


2 47 
* * 
< 59 * 
3 

All 5 * 279+ 


Bring then TV VOL to know if any quantity of 
ſalt had inſinuated into the pores of the cork, and if ſo, 
how much ; the above float was hung up to dry in 
a warm. airy room, where it was not far from the 
fire, for the ſpace of 48 hours; when it ſeemed to 

1 | hs 


Fr 
Fwy} - 
de quite dry, and each piece being weighed, was found 
as follows; © FT, 3 
| 7 os ur. 
N* x weighed 45 the ſalt ſuppoſed to be contained was 3 
2 46 = 32 
3 59 P 
4 55 2 
F p 


All 5 weigh. 249 


But on their being hung near a fire for 72 hours, 
until perfectly dry, no falt appeared to be imbibed, 
for the above numbers weighed as follows ; having 
loſt by extraordinary dryneſs about u of their firſt 
weight. 5 | 
"0 

2 


weighed 40 Grains, having loſt 2 Grains 
* 
54 
$3 
2 


2 


A lG 


— B 
Experiment VII. 3 
For the ſake of the greater exactneſs, another float 
(marked C) was made of two cubes of cork, amount- 
ing to 164 grains; the larger 118, and the ſmaller 
46 grains; this was put into the ſame veſſel of river 
water, after it had been 96 hours in a warm cham- 
ber, and ſupported a medallion of lead weighing 
766 grains; it was left in the water for 36 hours 
longer, and weighed again, when it was found to 
ſupport 754 grains, having loſt 12 grains of its 
buoyant force in that ſpace of immerſion. From this 
ſecond experiment does it not appear, that this os 
x 0 
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of baggy was principally owing to the warmth 
the water had got by ſtanding in a warm room, -as 
was hinted at before, which was further proved by the 
thermometer? 

Two other floats, of 44 grains of cork each, having 
been 72 hours in river water, weighed each 53 grains, 
having gained nine grains by the immerſion. Being 

laid to dry for 24 hours after, weighed 46 grains, 
having relinquiſhed ſeven grains each. 
'Fhe float C, being wiped and put into a dry place 
for 24 hours, was found to weigh 183 grains, having 
gained 19 grains of weight. The float, in this 
ſtate, was then immerſed in ſalt water, and was found 
to ſupport 864 grains, being 110 grains more than 

it ſupported in freſh water, after it had been faturated 
therewith; C, being left in ſalt water 48 hours, was, - 
upon weighing, fourid to have loſt fix grains of its 
buoyant power. This float C, having been 72 hours 

immerſed in the ſea water, was found, after being 
well wiped, to weigh. 203 grains, having increaſed 
in weight 20 grains by immerſion. After being nine 
hours out of the falt water it was found to weigh 


188 5 * loſt in that time 15 _ 


Experiment VIII. 


A medal of lead, — one drachm when out 
of the water, was on being weighed in river 
water, to be 54 e and a half; being leſs by five 
grains and a half than out of the water. The ſame 
medal being weighed in the falt water was found 
to weigh 53 grains and a half. The difference between 
its hydroſtatical weights being preciſely one grain, or 
z more in river water than in ſea water. 


Expe- 


Ty. 
125 Experiment KX. 

A phial of river water weighed exactly 82 grains; 
the ſame veſſel of ſea water weighed exactly 84; the 
difference was two grains, or as 41 to 42, 
Under all theſe experiments, theſe cubes of cork did 
not ſeem to have gained any meaſurable extenfion ; 
yet it is certain the volume of cork, like moſt other 

ſubſtances, will alter by the imbibition of humidity. 

Ĩ be aſſertion which has commonly been advanced, 
that the bodies of men in general are ſpecifically 
lighter than their reſpective volumes of water, is not 
quite perfectly founded in truth; accurate experi- 
ments, minutely obſerved, will ſatisfactorily evince 
the contrary to be true. Weighing hydroſticallyß 
the human body cannot be ſo preciſely performed, 
as to permit us to draw any certain inference there- 
from, as evidently appears from the imperfect at- 
tempts which the ingenious Mr. John Robinſon made 
for that purpoſe (ſee Philoſophical Tranſact. Vol. L. 
Part II. Page 30); on peruſing of which, and the 
author's ingenuous confeſſion of the inaccuracy of 
his experiments, it occurred, that a more conciſe 
and eaſy method of obtaining a certainty in this par- 
_ ticular, might perhaps attend the following attempt 
to diſcover the ſpecific gravity of the human body in 


Experiment — Nö 7 
After having made the foregoing experiments, 
with a view of aſcertaining the ſpecific buoyancy of 
cork, and. alſo the alteration it might undergo from 
being immerſed 1n river or ſea water, we proceeded 
to the more important examen, to diſcover the pre- 
ciſe quantity of cork neceſſary to ſuſtain a man in the 

— water. 
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water. For this end, 22 pieces of the beſt cork, 
ſuch as is directed to be uſed for the jackets, *® were 
provided ; theſe were of different weights, from one 
ounce down to one ſcruple; fo that by means of a 
ſtring to which they were occaſionally faſtened, one 
might eaſily learn what weight they would ſuſpend in 
the water, and what weight they would not ſuſpend. 
This being done, the next buſineſs was to find a 
proper perſon to make the experiment upon ; for the 
accuracy of which it was judged proper to ſelect a man 
of the ſmaller fize (as our ſeamen are ſeldom large) 
that was not very fat, becauſe fat people are more 
buoyant than lean or bony perſons ; one that could 
ſwim, that he might go through the experiment with 
propriety, and without fear ; one, therefore, was fixed 
upon, who was plump and muſcular, not very bony, 

r ..- 
His height was five feet two inches; 

His waiſt meaſured two feet ten inches ; 
His weight was one hundred and four pounds. 
Thus fitted out, he ſtripped naked, and ten ounces of 
_ cork being tied about his neck and breaſt, he committed 
himſelf to the river Thames, near Chelſea, in a place 
where the water was about a foot below his depth; 
but he could not keep his head above the ſurface 
without employing his art, though he found not much 

art required to do it: another ounce of cork was 
therefore added, and he perceived himſelf raiſed 
thereby, ſo as now to be the more able to keep 
himſelf above the water, but yet he went ſlowly to 
the bottom, unleſs he took care by ſwimming to pre- 
vent it. For this reaſon another ounce of cork was 


* The cork jackets propoſed for ſaving the lives of ſeamen 
and others in ſhipwreck are here meant. , 


applied, 


395 ] 
EY but ſtill he be bee though more ſlowly than 
before; and it was plain to be obſerved, that the 


int between that manner of ſinking and ſwimming 
Was balanced with ſuch extreme nicety, that the 
ſmalleſt addition of cork would determine in favour 
of buoyancy: accordingly half an ounce was added, 
and this weight ſupported him in a vibrating ſtate ; 


but by the ſuper- addition of one drachm and two 


ſeruples more of cork, he found himſelf very able to 
keep above water, in 2 living poſition, without any 
help from his art of ſwimming, and that it required 
ſome ſmall pains to immerſe: hieaſelf.\ It thete fore 
reſults from this experiment, that twelve ounces, five 
drachms, and two ſcruples, or 6100 grains of cork, 

ſupported this man in river water; 6100 grains of 


| 2 are equal to 163 3:2. cubic inches; which appears, 


by a calculate drawn f OT cd fecond of the foregoing 4 


experiments, to be able to ſupport 63 ounces, five 
drachms, and eight grains of lead, which muſt be, 
therefore, the exact weight of this man in river water. 
By comparing. this calculation with the above experi- 
ment IV. made in the ſea water, we hall find that 
this man weighed 60 ounces, three. drachms, and 21 
grains; or four pounds, 12 ounces, three drachms, 
and 21 grains, requiring 12 ounces and 21 grains 
of cork to ſupport him, in ſea water. It muſt how- 
ever be obſerved, as we have already intimated, that 
the ſame quantity of cork which ſupports a fat, or 
very plump perſon, in the water, will not ſuffice to 
buoy up a lean perſon, though ü their vows out of 
the water, be equal. 1 "ap 
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vn. An Account - of the Diiſeaſẽ, talked 
Ergot, in French, from its Suppoſed Cauſe, 
viz. vitiated Nye. In a Letter from 
Dr. Tiſſot, of Lauſanne, 20 George Baker, 
* D. F. R. S. Communicated in a Let- 
ter from Dr. Baker 10 the Rev. ROMS 
Birch, D. D. Sec. GE - 


Reverend Sir, 


6 the month of April, 1762, my late n 6 amia- 
1 ble and very ingenious friend, Dr. Wollafton, 
preſented to the Royal Society the hiſtory of an ex- 
traordinary caſe of a mortification of limbs in a poor 
family at Wattiſham, about fixteen miles from Bury, 
in Suffolk, where Dr. Wollaſton at that time refided. 
About the ſame time the Rev. Mr. Bones, then mi. 
niſter of the pariſh of Wattiſham (whoſe humanity 
led him to ſhew a particular attention to the fuffer- 
ings of that unhappy * family) tranſmitted to me every 
circumſtance, whi LY he could obſerve or collect, re- 
lating to the diſeaſe. The letters, which I received 
on this ſubject, from Mr. Bones, were communi- 
cated to the Society; and both accounts were pub- 
liſhed in the ſecond part of the fifty- ſecond volume of 
the Philoſophical Tranſactions for the year 1762. 
Some time in the laſt winter, as I was peruſing a | 


Work, intitled, Avis au Peuple fur /a ſante * M. 
The, 
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Tit, Medecin, Membre des Societes de Londres & de 
Bale, (printed at Paris in 1762) I obſerved a diſeaſe 


mentioned under the appellation of Ergot, a name 
borrowed from its ſuppoſed cauſe, viz. vitiated rye. 
As the phenomena of the diſeaſe deſcribed [which 
is faid to be frequently epidemic in ſeveral provinces 
of France) are very ſimilar to thoſe of the diſeaſe, 
which we lately received an account from Wat- 
tiſham, I took the liberty of writing a letter to M. 
Tiſſot, and requeſted the favour of him to commu- 
nicate to me whatever had fallen under his own ob- 
ſervation, with reſpect to the diſeaſe called Ergot. 
In anſwer to my letter, I have lately been favoured 


by that learned phyſician, with the incloſed collec- 


tion of curious facts and obſervations on the ſubject 
of my inquiry: which, at his requeſt, I do myſelf 
he honour to ſend to the Royal Society, — 
Sa. 248 
Reverend Sir, 
Your moſt obedient 
and very humble ſeryant, 


: : = George Baker, | 
Jermyn-ftreet, Dec. 57 1764. I 9 94 


Virgo 


[8] 


. 15 hs. * | * - = a wy * - 


7 ro aller er eruditiſimo G. Baker A. rife 8. D. 


Read March 21, vob bene de libellis meis ſen- 
. tias impenſe lætor, vir egregie; 
gratuſque accepi, nec fine magno emolumento meo 
legi perlegique optimum tuum libellum de n 
| re et catarrho. 
Mea non ſunt, ſed anonymi editoris Parilienſis, 
quæ leguntur de ſecali cornuto, in confiliis meis de 
populi ſanitate. Hic capitulus et omnes alii de variis 
chronicis morbis, a pag. 420504, additamenta ſunt 
3 anctoris. quæ ſepoſui in ſecundã editione 
Lauſannenſi, prima tamen longe auctiori, et quam 
anglice verti curarunt typographi veſtri Cl. Becket 
et de Hondt. Scopo tamen tibi complacendi lu- 
bens mitto quæ quondam, dum varias partes diæte- 
tices paulo curioſius indagabam, de hac materia col- 
legeram; quæ omnia, ſi lubet, nec indigna videntur, 
meo nomine, in conventibus illuftrifime ſocietatis le- 
gere poteris. 
Tria ſunt præcipua vitia granorum frumenti et 
ſecalis, rubrgo, uſtilago, et ſecale cornutum. Mira 
ubique fere invenitur confuſio de illis morbis, et præ- 
ſertim duobus primis; illos paulo preſſius definire ex- 
jet. 
RKubigo, vobis, ut 1 mildew, Gallice rouille, 
Italice ruggine, pulvis eſt flavo-rubeſcens, glutinoſus, 
qui adhærens et culmo et glumæ plurium plantarum 
graminacearum, earum incrementum impedit, inde 
male nutritum granum atrophia conficitur et exſicca- 
tur, nullam, aut fere nullam, farinam præbens. Hic 
eſt morbus, ni fallor, quem in nonnullis locis 
dicunt 
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dicunt dd vant“; ventum calidam granum credit 
comediſſe vulgus. 

Uſtilago, Gallice, mille ou brulure, Italice fuligine, 
nomen eſt genericum, nigram frumentorum degene- 
rationem deſignans; duæ ſunt ſpecies, carbunculus 
ke charbon, et caries la carie. 

Carbo morbus eſt grani, vix externe noſcendes. nif 

quod grana rotundiora videntur, quo interna ſubſtan- 
tia vertitur in nigrum, viſcidum, fœtidum pulverem. 
Carbunculata grana multum aliquoties turgent. Mor- 
bum hunc dixit J boſe cl. DuhAMRTL. Facillime ob- 
ſervatur carbunculi natura in grano tritici Indici 
(Mais) monente cl. Bonet [a]. Vidit enim quæ ovum 
gallinaceum zquabant, plena pulvere nigro, fœtido, 
ſanioſo, variis lamellis diſtincto. 

Caries, quam plerumque generis nomine nielle de- 
fignant, frumentum, ſecale plureſque alias plantas 

inficit, non granis tantum, ſed floribus et foliis in- 
feſtus ſub forma pulveris nigri, viſcidi, undiquaque 
_ adharentis, et quidquid tangit necantis; invadere vi- 
detur morbus quo tempore floret frumentum, ficque 
nunquam adoleſcit granum ; adultum enim corrumpi 
haud facile crederem. Coram habeo plures ariſtas 
carie tactas, quæ pulvere illo undiquaque fuſcatæ gra- 
noque penitus vacuæ, ſolas glumas exhibent albeſcentes, 
et neſcio quid fibroſi, in media gluma, quod videtur 
fuiſle pars fibroſa aut ſtamen grani. Nonnullas tibi 
mitto; parum ſaporis aut odoris habet ille pulvis, nec 


plus babuit quo momento colligebatur. _ 


[a] Recherches ſur I os des ſeuilles dans les plantes, 
pag. 327. 
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ſubſtantiam quaſi mediam inter granum et folium 
adipiſcitur, coloris, ut vidi, licet rariſſime (raro enim 


num confuſione plures nati ſunt errores. Semper 


— 3 
— — _— — — 


PR 


©" Gariety. omni ævo obſervatam fuiſſe credit cl. 
Gananni;z carbo vero recentius cognitus, nunquam 

us fuerat_ in Lombardia ante annum 1730, et 
ſennz ante annum 1738. l 


4 


_Secale cornutum, ergot, morbus eſt longe alius, 


ſolumque ſecale vel duas aut tres alias plantas grami- 


riaceas Alpinas, ut narravitilluſt. amicus meus Hallerus, 
infeſtans. Vegetatio eſt irregularis grani ſecalini, quod 


ei. 


in noſtris regionibus creſcit) fuſce viridis irregulari- 


ter comprefſi, et, ut olim jam viderunt cl. Marchand 


et Vaillant, ſæpe quatuordecim aut quindecim lineas 
longum, duas latum. Præ aliis illa grana accura- 

tiſſimè deſcripſit Car. Nic. Langiue, additis etiam ex- 

perimentis de illorum indole. Sata nequaquam ger- 


minant; abundant annis præſertim pluvioſis; et quan- 
do pluvioſum ver calidiſſima aeſtas excipit []. 
Simplicia hæc videntur; at, ut jam dixi, ex nomi- 


notam fuiſſe rubiginem dubitare vetant antiquiſſima 
monumenta, Veteribus nota fuit quoque uſtilago, 


apud illos fuligo aut uredo dicta; fed tum an- 
te tum recentioribus ſæculis paſſim uſurpatam 


rubiginem pro uſtilagine, et viciſſim uſtilaginem pro 
rubigine queritur, qui doctiſſime de morbis grani in 
berba ſcripſit, Cl. Comes GIN AxxI [c] ; firmiterque 


#5] Opus Langii, ſenatoris et medici Lucernenſis, Germani- 
ce ſcriptum prodiit Lucernæ anno 1717. Vis tituli eſt Deſcrip- 
tio morborum ex eſu clavgrum ſecalinorum cum panc. Bonum ex- 
cerptum invenitur in actis eruditorum ann. 1718. pag. 309. 

e] Delle malattie del grano in berba tratiats ſlerice fiſies, 4* in 
Pelazoy 1759. * 
SE credit 
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credit rubiginein a 11 deſcri in con- 
ſtitutione epidemici anni 1692, veram fut uſtila- 
ginem. Queritur nonnullos prædicaſſe audacter *. 
uſtilagine quod ſolius eſt rubiginis, quam veteres ta- 
ginem quoque dixerunt. Horum locos fuſe addueit, 
a quibus abunde patet, uredinem aut fuliginem re- 
centior eſt enim vox uſtilago) primis ævis, quod dixi, 
notam quidem. fuifſe, at tantum obſcure. 
De nomenclaturi ſecalis cornuti minor confuſſo 
_ aliis quidem ſecale luxurians, aliis mater ſecalis 
eſt muttferkornGermanorum, aliis orga, Lingo Clavus, 
Secalinus dicitur, at cum aliis morbis vix confundi 
poteſt. Solus forſan errorem interponit Cl. Mo- 
NETA, qui ſecale cornutum nihil aliud eſſe affirmat 
quam gigantea grana, ex nimio incremento in fera- 
eibus annis, quæ nihil nocivi habent, additque, contra 
omnes, hordeum et frumentum cornuta fieri poſſe [4]; 
0 ſane nunquam ſecale cornutum vidit ag. vir, 
grana illa vere gigantea nullo vitio nifi nimio er | 
ne fœda et omni anno ubique obvia. Fœmina, cu- 
jus epiſtolam poſteris tradidit Cl. SALERNE 10 dicit : 
quoque ſecale cornutum aliquoties majus, aliquoties 
minus eſſe ſecali vulgari; et Cl. HAN ovIUS [/] ere- 
dere quoque videtur ſecale cornutum morbum eſſe 
aliquoties ane; ſed hiſce tribus diſſentiunt 
omnes alii. TS 


_ [4] Commenter. de rebus in „h ur. natural. et med. ge lit, tom. ut. 
8 
5 Memoire ſur les maladies que cauſe la ſeigle ergotte, dans 
les memoirs de mathemati que et de phyſique preſentis a 10 academic 
| Royale des Sciences, tom. II. p. 161. | 
1 f ] Comment. de reb. in 72 &c. ubi ſupra. 
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ndto agitur, probe tenendum rubiginem, æ 


rum chronicorum abdominis et cutis canta extitit. 


[ 122 4 
. Quotics ergo de rubigine, uſtilagine, aut ſecali cor- 


æruginem, 
ruggine, ralbige, mildew, rouille, ſuc mielle et forſan 


. bled vante, unum eſſe morbum ; uſtilaginem, uredi- 


nem, fuliginem nigellam, walþe, nielle, brulure ali- 


um eſſe diverſum morbum, qui ſuas habet ſpecies, ca- 
riem et carbunculum; ſecale demum cornutum, ſe- 
cale luxurians, matrem ſecalis, mutter korn, orgam, 


clavum ſecalinum, tertium eſſe genus morbi pri- 


mis omnino diſſimile. 


Nocivum præbere akmentur omnia corrupta gra- 


na non neſciverunt antiqui ; et pulchra habet præ- 


cepta, etiam nupc in dizteticis princeps, GALENus, 
de damnis frumenti nigri, id eſt, uſtilaginis, et lolii, 
quibus uti piſtores ſerid vetat, memorans fimul 


5 morbos quos inde natos vidit CJ. 


Panis confectus ex frumentis quæ feedavit pulvis 1 ni- 
cells, aut que carbunculata fuerunt (nondum enim 
-videre contigit grana partim carioſa, partim ſana) ma- 


ligne ſeraper fermentat et coquitur, viſcidus eſt, gra- 
vis, inaſſuetis nauſeoſus; et anno 1758, cum hic 


abundaverit, plurium, ni fefellit obſervatio, morbo- 


Vidit LonGoz1vs virum, qui, devoratis, curioſitate, 
granis aliquot frumenti uſtilaginei, doloribus mem- 
brorum corripiebatur, et aliquot dejectionibus ſana- 


. 


At peſſuma ſunt damna quæ ex eſu ſecalis cor- 
nuti oriuntur, et cum veriſimile fit hanc ſecalis dege- 
nerationem omnis ævi fuiſſe, credere auſim morbos 
quos ciet, omni ævo aliquot mortales tetigiſſe, utut 


el De alinientorum facultatibus, I. i. c. 37. 


& -- l 


[13] 


illos. minime- deſcripſerint veteres medici; primum 
enim aceurate deſcripti ſunt anno 1596, et ab illo 
tempore dire in varias Europæ regiones aut ſpaſmos 
aut gangrænam excitantes ſævierunt. Breviter et hiſto- 
rice illas clades. recenſebo. F. HorMannus utram- 
que morbi faciem adumbrat [5]. Spaſmodicam pri- 
mum, tum gangrænoſam delineabo. Anno 1 596, 
in Haſſia et vicinis regionibus, graſſatus eſt epidemic? 4 
morbus ſpaſmodico-convullivus, cujus cauſam uſu: | 
 ſecalis cornuti tribuit facultas medica Marpurgenſis, 
que, anno 1597, libellum edidit, Germanice, de 
y mptomatibus, ætiologia, et curatione hujuſce mor- 
bi; in quo hauſiſſe videtur Sennertus [i]. E fuſa de- 
ſcriptione, in auctore omnium manibus trito; facile 
invenienda pauca tantum memorabilia 2 
1. Qui e corripiebantur, vix omnino hoc 
* in liberabantu. 
2. Qui amentes fiebant, ſtupidi ad mortem 1 
N | 
3- Licet nonnulli poſt hunc morbum ad quinde- 
cimum annum ſuperſtites fuerint, fingulis tamen 
_ annis, menſe Januarii et * male ſe habe 
bant. 
4. Contagio non immunis erat morbus ; * 
nuſquam alibi obſervatum. 
Idem morbus annis 1648, 1649, 167 5 in 
voigtlandiä, teſte HozMANNo, graſſabatur. | Pha 
1702 totum Freibergenſem tractatum peragravit. 
Anno 1716 Saxoniam et Luſatiam afflixit, quam epi- 


[D] Pathol. ral part. ii. cap. ix. § 16. in ſcholis. 
[i] De 3 libr. iv. . xiv. de febre malignd” cum 


ſpaſms. 


Vol. LV. Q demiam 


[m4]. 


demiam deſcriphit G. V. VepzLivs 751 


Eodem 
tempore A. O. GorTIkE diſſertationem edidit de 
eodem morbo, in qua omnes, qui tunc extabant de 
hoc morbo auctores (quos inter Horſtius, Buddzus, 
Longolius, Haberkorn, Williſh, aliique) ſedulo ex- 
cerplit IJ, differentiaſque morbi in variis epidemicis 
curioſe indicavit. 
lqdem morbus anno 1717, varios ; Germaniz loco 
tetigit. Silefiam anno 1722 invaſit. Inde nata 
VaTEeR1 Diſſertatio [mz]. Dynaſtiam Sabothi in 
Silefia et tractum Vartembergenſem in Bohemia, 
anno 1736 occupabat. Sabothi epidemiam deſcripſit, 
at, maximam partem, Germanice G. H. BuR CHART 
_ [=]. Morbum Vartenbergenſem accurate pinxit J. A. 
Sxixc [0] qui ſolus quingentos ægros viſitavit. Hæc 
erat facies morbi. Incipiebat moleſtà titillatione 
e pedum referente formicarum perreptationem ; mox 
« ventriculus gravi torquebatur cardialgia. Hinc ad 
“ manus malum procedit, donec tandem ipſum caput 

« occupet. Titillationem ejuſmodi non manuum 
4 tantum extremique pedis fed et utriuſque member 
« digitorum ſequitur contractio, quam vir robuſtif- 
% ſimus vix impedire valeat, adeo ut varie diſtractos 
« artus jurares luxari. Uri pedes manuſque altis 
s ſignificant clamoribus, corpore ſudoribus diffluente 
1 largifſimis. Grave fit poſt dolores caput, et ver- 


[#] Differtatio de morbo ſpaſmodico epidemics maligno i in * 
mid, Luſatid, viimfque locis graſſato. Jenæ 1717. 
J] A. O. GokLIEKE hore ſubſeciſive, tom. ii. 
I] Chr. VATrERI Diſſertatio de morbo ſpaſmodico 3 
Sileſiaco. Mitebergæ 1723. 
[Ua] Satyræ medicorum Silęſiacorum, Specim. iii. obſ. 4. 
[0] Satyræ medicor. Sileſ. Spee. iv. obſ. 5. 
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tigine corripitur : ' Nebulz oculis obverſantur. 


Nonnulli vel plane cæcutiunt, vel quæ ſingula 
occurrunt, bina ſe videre autumant. Obliviſcuntur 
ſe, et ebriorum inſtar vacillant, mentis minime 


compotes. Quidam maniaci fiebant, alii melan- 
cColici, ali comatoſi. Qui decimum quintum ztatis 
annum ſuperarunt, morbo comitiali ſunt obnoxii. 
Horum plerique fatis concedunt. Comitatur id 


malum opiſthotonos, et ſpuma ex ore profluit ſub- 


cruenta aut flavo viridive colore tincta. Lingua 
convulſionibus ſæpe lacerabatur ; quibuſdam adeo 


intumuit ut vox interciperetur, faliva effluente 
copioſiſſimà. Cardialgia tentatos, ſubſequuta vo- 


mitum epilepſia, mortem vidi oppetere. Qui poſt 


titillationem horrore et frigore obriguerant, eorum- 


dem manus pedeſque minus diſtendebantur. Uni- 
* verſa hæc malorum ilias pediſequam habet bu- 
limum. Plurimi ſatiari nequeunt, pauciſſimi cibos 
averſantur. In unius cervice bubones naſceban- 
tur, ii tamen ad peſtem minime referendi. Ex 


his pus flavum effluxit, inter immanes et urentes 


plane dolores. Maculæ in alterius pedibus effſo- 
ruere, pulicum morſibus ſimiles, quæ in octavam 


hebdomadam perdurant. Quorundam facies tur- 
piter fœdata eſt maculis. Pulſus ſanorum ſimilis, 
nullo excepto. Excipiebat ſpaſmos rigor artuum: 


ut pedibus manibuſque capti viderentur. Apud 
* alios duarum ; apud alios quatuor; apud alios ſex 
octove; imo apud nonnullos duodecim hebdo- 


madarum ſpacio dirus hic affectus ſuam ludit fa- 


bulam; ſunt et illi ſua interſcenia, quibus ægrotos 


ſinit quieſcere. Perierunt inde ab initio ejus ho- 


mines centum, maximam partem infantes. Inter 


Q 2 quingentos 


0 2 — — : 


f 236: 


0. quingentos ſcihcet ægrotos inſane trecenti occur- 
« runt; ad decimum vero quintum annum ætatem in- 
10 nn numero. Duarum domuum incolæ ad 
« plures abiere, nullo plane ſuperſtite. Contagionem 
« non adeſſe Deum teſtor. 
« Horrenda ſymptomata, ait BURGHARD, atque 
4 ſpaſmi extremas corporis partes, brachia videlicet, 
« pedes, caput, oculos, labia mirum in modum- 
ce convellentes, omnem rationis uſum delentes, nullis 
* compeſci potuerunt præſidiis. Raro ante tertiam 
«© ſeptimanam, morbus quicquam remittebat, plures 
« vero qui præſertim neque medicamentis utebantur, | 
__ < neque conveniens regimen obſervare voluerunt, 
ad unum vel alterum menſem detinuit. Quibus _ 
te febris, continua quaſi, ſuperveniebat, largos, = 
* ſertim tam poſt febriles quam ſpaſticos paroxyſmos, 
« eliciens ſudores, hi citius evaſerunt. Qui autem 
tt moriebantur paulo ante deceſſum reſolutionem 
«© membrorum paralytoidem, imo et ipſam apoplexiam 
« videbantur pati. Feminis prolixiores inducias 
conceffit morbus, tune demum eo vehementius 
furens quum menſtruum vectigal eſſet ſolvendum: 
% hoc ſoluto præter ingentem virium proſtrationem 
per aliquot ſeptimanas parum conqueſtæ ſunt, do- 
e nec rediens luna novas reſuſcitavit turbas. 
Quibus demum evadere datum, his per notabile 
** temporis intervallum membrorum debilitas, imo 
_ * umus vel alterius quaſi rigor et movendi quædam : 
*« 1mpotentia mentiſque torpor.” 
Anno demum 1741, Novam: Marchiam ingreſſus 
hanc regionem uſque ad menſem Maium anni 1742, 
preſſit idem morbus, quem graphice pinxit Cl. 
MULLER 


TTY 


Mur Lax [%), cujus accuratiſſima deſcriptio lectu 


digna eſt. Eadem initia, incrementa, — 


cConvulſiva et paralytica, eamdem pertinaciam, eum- 


dem exitum ac in one Srinici invenies, fed 


perpetuus comes hie adfuit febris ægrotis Bohemenfi- 


bus ignota. 


An ab illo tempore novas regiones devaſtaverit illa | 
calamitas neſcio ; jamque, optime Bakere, ad aliud 
genus morbi quod inducit ſecale cornutum, — 


nam nimirum ſpontaneam, accedo. 


Ex variis quæ collegi, conſtat hunc morbum in 
nonnullis Galliz 


viri Ducis de Sully medicus [2]. 


Annis 1650, 1670, 


1674, vigebat in nonnullis locis Aquitaniz, in So- 
lonia, tractu Gatinemſ et, anno ſpeciatim 1074, mon- 


tis Argh, teſte Cl. PERRAULT [r]. 


cum levi tamore ſine inflammatione, et cita ſuc- 


In Selonia nulla aderat et febris, mites erant dolores. 


Nulla adhibebant auxilia-; 3 fed naſus, digita, manus, 


brachium, pedes, erus, femur, Ponte ſphacelata 
excidebant. 


Anno 169 
vidit, Anguſtæ Vindelicorum, foeminam morbo ſpaſ- 


modico et * manuum re ex eſu ſeca- 


51 C. 4 a Bergen et þ M. F. Mulleri Diſbutatis de mor. 


710 ee convulſ. contagii experte, Francofurti ad Viadrum, 1742, 


utilis diſſertatio in collectione practica Halleriana reperiunda. 
I] Lettre de M. Dolat an journal. ft des Scavants,: an. 
1676. tom. IV. p 
[r] Journ. 47 — ib. : 
13 


4 


Proves jam notum fuiſſe anno 
| 1630, ut teſtabatur Thuilier, ſummi illius 


Primum ſymptoma erat torpor crurum, tum dolor 


ceſſione, frigus, livor, ' ſphacelus, membri exciſio. 


, — * 
r rr 


5. iuſtris He modicns J. C. BRUNx, 
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ſyfoe Hercyniæ non tantum convulſiontbus tententur miris, 
fed et extrema ſphacelo emoriantur [s]. 


1 — - -- ett, 2 
—— — A — — 
— 


* 4 wy 8 Md ** 
„ — —— — — 
Cd — 


48% 
2 
* 5 


1 4 | 
lis cornuti, ad cætera bene ſc deans; et didi- 
cit a chirurgo, qui illam comitabatur, et qui nuper- 
rime pedem ex eãdem cauſa ſphacelatum amputaverat, 


degener illud frumenti genus cauſam eſſe, quod inculæ 


Anno 1709, eadem calamitas Soloniam iterum * | 
vaſit, quæ raro ſecali cornuto omnino caret, ſed hoc 
anno quarta pars ſecalis cornuta erat. Cl. NoEL 


Chirurgus Noſocomii Aurelianenſis L bare! Dieu, in- 
tra annum, in noſocomio ultra quinquaginta ægros, 


ergotes, ut dicunt, viſitavit, aut homines aut pueros, 


nullam foeminam, pauciſſimas puellas J. Morbus 


incipiebat fere in digitis pedum (unicus manu pre- 
henſus fuit) ſæpe Fs ſummum femur extendebatur. 


Primum ſymptoma poſt uſum panis venenati erat ſpecies 
ebrietatis. Quatuor mortui ſunt poſt amputationem, 


gangræna ad truncum uſque ſerpente, quod mihi 


novum videtur argumentum quo demonſtratur pericu- 


lum amputationis antequam conſtiterit gangræna. 


Hæc amputatio eſt æque nociva ac repreſſio ſudorum 


criticorum in morbo venenoſo. Blæſarum ſævus ac- 
cidit caſus quem fic narrat ill. FoyTENELLE. © Un 
« Paifan fut attaque de la maniere la plus cruelle : la 
<« gangrene lui fit tomber d abord tous les doights d'un 


pied, enſuitte ceux de Vautre, apres cela le reſte des 
deux pied, et enfin les chairs des deux jambes, et celle 
des deux cuiſſes fe detacherent ſucceſſtvement et ne 


ce laiſſerent que les os. Dans le temps qu'on en ecrivit 
„la relation les cavitès des os des hanches commenqoient 5 
* a ſe remplir de bonnes chairs qui renaiſſoient [a]. 


s] AZ. Curioſor. __ Decur. teſt. ann. 2. obſ. 224. 


Tt] Hiſtoire de I Academie Re des Sc. ann. 1710. p. 80. 
[ Ibid. p. 81. 


Eodem 


| 


Tay] 


Eodem no, ſæviſſimo gel 


bmi imo, idem morbus in Lucernenfi ſtatu pri- 


mum erupit et iterum annis 1715 et 1716, ſimulque 
Tigurinas et Bernenſes ditiones invaſit; hæc eſt epi- 


demia quam narravit Langius. Abſque ulla fe- 
bre, ut plurimum poſt præviam plus minus diu- 
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Scilicet artus frigor 


veniente ſphacelo pars 
vel e trunco vel vicino membro delaberetur. Fu- 


erunt qui omni dolore expertes unum alterumque 


niſi 


Cal Atta eruditorum, ann. 1718. p. 309. 


turnam laſſitudinem, mortales male multabat. 
pallorem atque rugas 


e correpti 
contrahebant, haud ſecus ac ſi calidæ diutius aquæ 


fuiſſent immerſi, venis ſub rugoſa cute diſparenti- 


bus. Hinc torpidi omnique orbati ſenſibilitate, ſu- 


perſtite tamen, difficiliore licet, motu, dolore in- 
terno cruciabantur atrociſſimo, qui ex at moſphæ- 
ræ aut Jedi calore enormiter augebatur ; in frigi- 
diori verò loco aliquatenus remittens ſenſation: fri- 


giditatis vix tolerandæ cedebat. Senſus hic adeo 


moleſtus ab extremitatibus partium ortus ſenſim 
atque ſenſim ſe diffundebat, et aſcendendo poſt | 


digitos in manibus brachia et humerox 
dibus crura et femora occupabat, donec ſuper- 
affecta marcida nigraque 


digiti articulum ſphacelo correptum et delapſum in 
chirothecis vel tibialibus invenerunt. Sub morbi 


decurſu reliquæ corporis partes ſatis bene valebant, 
quod ſub doloris incremento levem æſtum fe- 


brilem, ſub paſtu ciborum calidorum, ſudorem a 


capite ad ſcrobiculum uſque cordis, ſomnos labo- 


rioſos, inſomniaque turbulenta perpedii ſint =gri ile.“ 


u —— gentium 


8 


ö 
| 
? 
| 
| 
| 


Ab illo ——_— in > Helvetia hune morbum obſer- 
vatum fuiſſe non novi ; ſed ab anno 170g, _—_ 
tium triginta annorum ter aut quater epidemice de- 


currens, in N — Ion a Q. NozL ob- 


ſervatus eſt [y]. | 
Endemicus eſt; mild, in — tents. In 
actis enim Academiz regiæ Scientiarum Pariſienſis le- 


gitur hiſtoria epidemiæ ejuſdem generis, a Cl. DukA- 
MEL, ex relatione Cl. MULCAILLE deſeripta, pęſime 
ſane indolis, longe enim maxima pars ægrorum peri- 
an Il regne en —— depuis la moiſſon une 
% maladie appeilee ergot, qu on lui a donne à 
_«« cauſe de la figure dun grain qui la produit qui 
* refſemble a un ergot de volaille, c eſt un ſeigle 

degenerẽ, dont Fuſage donne à la maſſe du ſang 
une quali putride et gangreneuſe, qui ſe fat 
. Gabon ſentir dans les pieds et dans les jambes par 
« des laſſitudes douloureuſes et de lividite exterieure 
10 qui forme une gangrene plus ſeche qu humide ; il 
« gy engendre fouvent des vers; enfin les goights 
« des pieds fe detachent de leurs articulations et 
« tombent avec le metatarſe; enſuite le pied, la jamb 
e et juſques au femur, qui abandonne la cavite co- 
i tyloide; il en arrive autant aux extremites ſupe- 
<« rieures, et on a vu à Lhotel Dieu des gens n'ayants 
« plus que le tronc, vivre neanmoins plufieurs ſe- 
« maines; car ces chuttes des membres ne ſont jamais 
fſuivis d hemorrhagie. Juſques ici on n'a pas reuſſi 
« a guerir de ces malades; il en a 1 8 plus de 
e ſoixante [= 1 


[ y] QAueſnay, traité de la gangrene, p- 408. 
[=] Mem. de J Ac. R. des Scien. ann. 1748. p. 528. 


1 Aliam 


[rv] 
Alam apts deſcripfit Cl. SALERNE [or eu- 

hec erant præcipua phenomena. ) 
jo hc rn e be . Supra opra gen 

non aſcendebat : dum anno preterito, ille forſan de quo 
Cl. MuLcAiLLE ſcripſit, puer decennalis, qui 
femora amiſit, et frater, quatuordecennalis, ex al- 
tera parte femur, ex altera crus; ambo poſt 28 dies 


perierunt. 3. Pauciſſimi qui evadunt, raro tamen 
diu ſuperſtites vivunt. 4. Amputatio mortem citat. 


5. Ecentum et viginti zgris vix quatuor aut quinque 
evaſerunt; omnes alu intra ſex menſes perierunt. 

6. Sanguis admodum viſcidus vix a vena ſtillabat. 
2. Inflammatio cutis locum ſuppurationis præſagit. 
8. Poſt amputationem neque tornatili neque ligaturà 
opus. 9. Frequentius yours invadit morbus in So- 
| lonia, paludoſa regione. 10. Omnes ægri ab initio 
fere imbecilli hiſtoriam morbi tradere neſciunt; fla- 
veſcit facies et adeo marceſcunt ut cadavera vide- 

antur. 11. Morbus nequaquam eft contagioſus. 
. Pur, Chi primarius Noſocomii Lugdu- 
nenſis L'botel Dieu, mihi narrabat ſe ibi vidiſſe ſub- 
inde, et ſemper 
morbo laborantes, a vicinis agris adductos, quos inter 
fœminam cui duo exciderant femora. Symptoma de 
quo anxie queruntur eſt urens ignis in parte. Addebat 
ſe audiviſſe morbum * obſervari in Del- 
phinatu. 

Non ſolis hominibus nocet -ſecale-cornutum, ſed 

animalia quoque venenat. | 

In Wartembergenſi tractu ex illius eſu abortum 
faciebant ſues; peribant. muſcæ. 


fla] Memoirs de Mathemat, et Phyſ. preſent. 4 7 Kadim. Rey. 
des Sc. tom. II. p. 155, - 


Vor. LV. R Narrat 


imbroſis annis, aliquot ægros hoc 
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Vatrat Srincus.cancm nutritum pane e puro ſuenli 
cornuto confecto intra horrendos ſpaſmos pexiiſſe. 
Ali medici idem experimentum fecerunt cum Porcis, 
anſeribus, gallinis. Idem fuit eventus (#. 
 . Convulfi, quoque e deri qui ſecale cmu- 

tum comederant Cc. 
Voidit Cl. $Ar.mavE;-porcum, how ſecali, earn»: 
plici hordei parte, aliquandiu paſtum, qui periit cum 
abdomine tumido, duro, nigro, cruribuſque fœde 

ulceratis ; hepate autem et inteſtini partim gangrendfis; 

Alio, ob furfur fecalis cornuts comeſtum, quatuor 
pedes et duæ aures exciderunt. Anates nonnulli 

inde peffim abuerunt, et duo ſat cito perierunt. . 
Plura quæri poſſunt. 1. Quznam eſt cauſa hujuſce 
degenerationis ſecalis? Summa hic adhuc . „ 
Cl. Alux demonſtravit cariem oriri ex ſeminibus 
ſitu foedatis ſd] et promiſit inquirere in caufas ſecalis 
cCorniculati. Num Ch ſolverit in I tomo, | 
* nondum vidi, neſcio. : 
2. Quomodo nocet ſecale r Fiat lux. 
Plara riefcimus. venena 2 quorum modum 
agendi ne minimum intel} ; tale eſt ſecale cor- 
nutum: nauſeoſo pollet et acri fapore z talis eſt ſapor 
plurium venenorum necroticorum; in genere vide 
tur hoc ſecale humores noſtros inficere veneno inqui- 
uno, quod ant nervos laceſſens ſpaſmos, aut fangui- 

nem putrefaciens gangrænam excitat. Plura neſcio. 

3. Quomodo nocet nigella? Acre eſt venenum 
et viſcidum; ; at ſi m_— nudis pedibus i in 8 nigella 


ES 7 x 4 


[3] Sat. Med. Sileſ. ub: - fob. 37. 


[e] MuLLER, þ xiv. 


3. 
[4] Mem. preſent, tom. III. p. 68. 
obductis 


[ 23] 


Obduckis obambulat, fœda inde crurum vleerem x ro. 


portabit le]. 


4. Cur ineds ſpalines, ads - gangrznam „aut 


cum febre, aut plerumque fine febre, excitat hoe ve- 


nenum? Res eſt altioris indaginis, nec ſperanda ſo- 


lutio niſi ex innumeris obſervationibus et experimen- 


** de quibus huc uſque ne quidem ſomniatum eſt. 
n 
penſa, 6. Gpniffima eft attentione medicorum ; plura 
enim phznomena habet quæ, bene intellecta, man 
lucis in medicinæ difficiliora radiarent. 
Qaæ de medela novi breviter nunc recenſebo. 


. e præſcribebant. 
Longolius acida l. 
Langius emeſim initio adhibebet, et, — per- 


a Todorifera amara ; omniaque cavere juffit ali- 


menta viſcoſa, pinguia aliaque duſpepta. Omnes 


ſtrenue interdixere pane calido, quem longe perni- 


ciofiorem ſeneſcente ubique demonſtravit obſervatio. 
Ipſum granum tempore virus amittit; inde frequens 
epidemia mox poſt meſſem, ſenſim rareſeit et de- 


mum penitus cellat, cane non daft ſecale _ 


nutum. py 
Mor rn 1 eſter i inermis n nanibus 
antiſ paſmodicis ; recte vero veſicatoria adhibuit. 


In Solonia miteſcunt dolores venæ ſectione; de- 


coctum vitrioli, aluminis, et falis communis gangre- 
nam incipientem aliquoties ſiſtit  f]. 

In puero, crus gangrænoſum largiter ad oſſa uſ- 

que incidebat Cl. Pur, tuncque acerbe dolens os 


[e] Langius ubi fab. p p. 313. 
[7] Aemoir. pref. tom. II. p. 162. 


R 2 5 tibiæ 


genere tota hæc hiſtoria, haud fat nota et per- 


Marburgenſes purgabant, tum W 0M 


| 1 224 E 
 tibie variis terebrationibus perforabat ; totum fere ex- | 
eidit putridum os; ſed SS totum callo regenera- 
batur, noviſque ſuccreſcentibus carnibus i integre reſti- 
tutus eſt æger. 

Si de morbo ignoto conjecturas proponere liceret, 
premiſſa, pro Ms. 4 V. S. emefim ex ypocacuana et 
forſan repetitam excitarem ; cum ſale amars purga- 


rem, tum largas doſes camphoræ, elixirii vitrioli et 


corticis Peruviani cum decocto chamæmeli propina- 


rem; larga veſicatoria et cervici et offi ſacro apponi 
curarem, lateque inciſas partes ægrotantes, continuo 
decocto vinoſo corticis Peruviani foverem. 
Anne hec gangræna fat accurate dicta gangrzna | 
uſtilaginea? nequaquam. 
Anne morbus ardentium? hic morbus videtur fu- 
iſſe Eryſipelas in gangrznam ſæpe definens. Dixit 
a Pur eam n eſſe aliquoties morbi faciem in Delphi- 
natu.. 
Anas gangræna, quæ tam acerbe n in fami- 
lam ]. DowNING, in pago WATTISHAM menſe 
Jauarii anni 1762; et quam deſcripſerunt Cl. Bones 
Is] Werras ro [4] et Parsons [Li], eſt idem 
morbus? : 
Pater, mater, ſex pueri, corripiuntur wie. | 
acerbiſſimis crurum, pedum, femorum, valente reli- 
quo corpore; nigreſcunt, gangrænoſæ excidunt par- 
tes; ſolus felicior eſt pater, qui lenius ægrotans nihil de 
corpore amiſit; puellus quadrimeſtris, cum nigris 
cruribus, ante exciſionem moritur.. Mater, tres 
fliliæ et duo fili ſeptem crura et quatuor pedes amit- 


21 Phibeſ Tranſ. Vol. LI. N- 84 et 8. 5. 
3 Ibid. Ne 83 et 98. 
f] Miedbea! Muſeum, tom. I. p. 442. tom. Il, p. 499. 
| tunt, 


1 dag: | 
tunt ; ex duodecim itaque pedibus undecim exci- 
dunt aut reſcinduntur. | Hæc eſt vera imago merbi 
Solonienſis. 

Defuit eadem caſa, ſecale nimirum cornutum ; 
at non defuit corruptum frumentum, a quo, malus 
conficiebatur panis, cujus uſus alium hominem in 
eumdem morbum, ſed longe leviorem, conjecit. Quæ- 
renda ergo cauſa morbi in grano, quod erat, obſer- 
vante CI. WoLL As To, nigrum et corruptum; cre- 
didit autem Mul LERUs, male quidem, nec forſan 
tamen ſine aliqua oblerrayone, clavum non n {ine uſti-- 
lagine nocuiſſe. 


Cur vero præ cæteris ber #grotavit familia? 4 


1: In Sileſia duz integræ familiæ a vivis tolle- 


bantur, * ergo * protgumens — 
ſitio nociva. 

In Soloni duo fratres præ alis acerbe morbo 
multabantur. Blæſarum unicus homo ægrotaſſe vi- 
detur. Aliæ obſervationes demonſtrant nonnullas 
perſonas facillime gangrænã corripi [&]. 

2. In Silefis morbus infantes præſertim invaſit: 


juvenes erant ægri Britanni, et mater debilis ex lac- | 


tatione. 
3. Erant omnes macilenti et valetudinari, quod. 
arguit vapidum ſanguinem 
4. Obſervatum eſt alibi aᷣrem humidum et clau- 
Not ſum, carnem porcinam, diætam lacteam morbi 

vires auxiſſe, hæc omnia in domo. ARID 
aderant, 

. Non. modo maligno pane, ſed maligno vervece, 

maligno lardo, malignis pits, nonnullis protinus noxiis, 


[4] Queſuay de gangræna, p. 413. 
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[ 126 ] 
95 uſa 4 infelix familia: hæc omnia tae ſolverunt 


6. Morbus non fait contagioſus. 


Vale, vir ”m; et d .qa baſe qualeſournque 
paginulas necipe. 


Laufannz Heveiarum, 23 dis Jugs, 1766. 


XVII. 8 for * the Propor- 
tian, which the Decreaſe of Heat bears 
10 the Height of Situation. Extracted 
47 4 Letter of Thomas Heberden, 
M. D. F. R. S. 10 William Heberden, 


. D. F. R. SN.) A Gan C = ! 


Read March 26, H E cemmbible 3 FER 
* heat to cold in all ſeaſons in pro- 
portion a 2s we aſcend the mountains here, induced 
me to make the following obſervations, with 1 intention 
to diſcover if there ſubſiſts any regularity between 
the difference of heat and the elevation of ſituation. 
In order thereto, beſides ſeveral obſervations made at 
different times, without any remarkable variation, I 
took the opportunity of a journey of ſome Engliſn 
gentlemen in October laſt, whoſe curioſity led them 
to aſcend the mountain, called here Pico Ruivo, be- 
ing the higheſt land on this iſland, the perpendicular 
height of which above the ſea's ſurface i is, according to 
Mr. de la Luc's method of menſuration by the 
barometer and thermometer, 5141 Engliſh feet. 
Being ſupplied by me with che proper inſtruments, 
4 and 


ww] 
and their watch 2 my regulator, they care- 
fully remarked the hour and minute each obſerva- 
tion was made, which on their return was compared 
with the height of the thermometer and barometer 5 
in my ſtudy at the time of the obſervation, of 
which I had kept an exact account during the 
journey. From which obſervations I have formed 
the following table, ſuppoſing the deſcent of the 
barometer 7; of an inch for every 90 _.. 


' Deſcent of 2 at go | Deſcent H - coretjunt- 


for one | * in h Degree 

Barom. tenth of in, Therm. | 22 - 
ks Dec. Feet. | Degrees, | Fer © © | 
oo © 9 | 4 j. Mo. - 

JJ. 24 35 7 

. „ - 2008: 1} 28 --þ 148,5 

„ — i; - BF. $ = 

* de . 255 


1 ſuſpect the © juſtreſs of the laſt: obſervation, it be- 
ing made at noon on the fummit of the mountain, 


the ſun ſhining very hot, and no proper ſha de for : 
the inſtruments. | 


N. B. The thermometer were Fabrenbei . 


Arhengb. he different degrees of heat in different 


places muſt depend greatly on the accident of ſitu- 
ation, with regard to mountains, valleys, and to the 
different ſoils, &c. yet there is ſo much regularity in 
the above obſervations, that, perhaps, we ſhall not 


err 


1 +28 1 

err much in computing (where the foil and ſurfice 

are tolerably uniform) * the deereaſe of heat (by 

0 « F abrenheit s thermometer) in the proportion of 

22 for near 190 feet of clevation on this 
| d. 7 


* bo — a 


XIX. As Account of a Stone voided without 5 


Help from the Bladder of a Woman at 
Bury. Communicated by William Heber- 
den, M. D. F. R. BY 


Read Mar. 28, \LIZABETH, the wite of Charles 
; Coe, a poor Jabouring man, of the 
pariſh of Lawthall, in Suffolk, aged about 67, baving 
been ſeverely afflicted with ſymptoms of the ſtone. 
between 11 and 12 years; her urine continually 
draining away with great uneaſineſs; ſometimes at- 
tended with the moſt excruciating pains; and for 
ſome years unable to fit upon a teat.; on Monday 
11th of February, 1765, voided a ſtone as de- 
_ ſcribed in the Plate. ; | 
For two or three days before the ſtone c came away, 
blood was diſcharged from the Meatus Urinarius, 
particularly a large quantity of fincere blood with- 
out Mucus at the time the ſtone was voided ; at 
which time ſhe was not in great pain; but after its 
excluſion remarkably eaſy. Her urine now paſſes 
— without pain; and ſhe can ſit * a 
ſeat vthout uncaſineſs. 
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Her poverty is ſo great, that during this Ion g and 
painful ſcene of ſuffering, ſhe had no aſſiſtance from 


the ſtone ws wholly the work of nature. 


156 . 


4 2 * 5 y W. 3.2 3 


. Seward; Surgeon, 
, Haſted, . 


Fu Nai ION of Prar E m. 


4, ſhews the ſtone as indented by preſſure of che 
neck of the bladder where appears the nucleus 
marked 5; cc, ſeveral ſmall ſtriæ leading to thoſe 


larger canals marked d dd, being the — paſſages 


by Which the urine could get off, which was con- 
1 tinually draining away; the lower canal appears 
corroded by the acrimony of the urine ; 2c, two 
F : of — matter. rd is a 
| hide view of WE * 
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XX. A Lotte from John Beis N D. 1 
the Rev. Thomas Birch, D. D. Secretary 


10 the Royal Society; containing Aftronomi-. 
cal Obſervations, 3 at Vienna „ by the 


Rev. Father , * Lieſganig. 
Derr Sr | 


Read Apri 25, ATHER. in a very 

1 polite and ſenfible Latin letter, 
dated Vun April 3. ig. informs me, that a 
correſpondence between himfelf and me had been 
re to him by Father Boſchowick, who 
” him a viſit in his return from Conſtantinople ; and 

: [ow Boſchowick above a year ago ſent me a very 
| high character of his confrere's affection, affiduity, 
and abilities for aſtronomical obſervations. You will, 
therefore, Sir, be pleaſed to lay the incloſed ſett, 
which I have juſt received from him, before the 
Royal Society; as they, indeed, appear to me to 

have been made with much care and cireumſpec- 
tion. 

By his own account, he was : pointed to the Ob- 
ſervatory of the Jeſuits College at Vienna towards 
the end of 1754; where he found, indeed, a large 
ſtock of inſtruments, but moſtly unfiniſhed and 
imperfect ; that, after ſpending a whole year in 
getting them fit for uſe, he had diſagreeable and un- 
avoidable avocations, which kept Fr ſome years 


from reſuming the care of his beloved Obſervatory ; ; 
2 - but 


8 5 


— 


v 


1 231 * 
but that now he finds himſelf in poſſeſſion of the 


following complete apparatus. 
1. Two mural quadrants, each of nine fort ra- 


dius, placed north and ſouth in the meridian _ 

Vienna to the London foot, as 10000 to 9646). 

2. A fix feet quadrant, ſupported by a. vertical 

axis, and convertible to any azimuth. 
3: Aten feet ſector, conſtructed i in + Boſchowick 8 

manner. TE, 

4. A four feet quadrant, diced on the azimuth — 

circle which Tycho ado Prog: -- . — 3 
Gs moveable quadrant of 2 2 feet radius, which 


; meridian, b Irder Quieen, by means 
of a ſeries of trian gles, the reſult 23 he is calcu- 
lating at this time. ET 

6. A tranſit inflamed of 6": : feet. 

| Together with ſeveral fixed teleſcopes, a gnomon 

14 feet high. micrometers, &c. of al which he in- 

tends to publiſh. a, particular deſcription, with his 

_ obſervations taken at Vienna reduced and compared 

with aſtronomical tables. He makes the latitade, of 

his . © at us ** 8. e 485 . 


4 


Der . . h 
Tour affeRtionate, | 


and moſt obedient 3 


| Clerkemedl-Cloſe, 
April 4, 1264. 


J. Bevis. 


2 


1 - 1764. 


"ow Occulta ce * 22 Februar. 20. 


Tun. Horolog, | 


Tempm Ns 


ES 


© 19 20,1 
o 19 8,6 
15 10 13,0 

16 11,7 
16 13 28,7 


. * 
R | 


20 die e eb. 
21 die 


| 


* 


14 
5 


18 26 52,511 


— . — 


7, die 17 


1 


7 
51 
56 58,8 
14 16,2 


* 


2 f 7 I : * A ke 
5 . 4 ” . 3 
od n . * 
„„ 7 ö ＋ - . - 3 : 
F * . * 


A ox Shed. corcpond, © 
Meridies FEEL 4 


44K 


ſe | 
met PEER Spi pic in SS 5 lucid. 


d Limbus N in Meridiano. 
Emerfio Spice ex Limbo obſcor. 
L Ophiuichi i mn Meridiano. Hujus alti- 


8 7 41,1] 


1 tudo major erat, quam alitudo Limbi 


5 Auftralis 6' 22”, 5: 
Mercutius i in Barom. 7d. 70, 51. Peril 
Reaumur . Ow 


GIO 


rage, >, , die 17 Marti,” 


7, 


en une 3 dis TH 18 erat 3 
279. 111. ad 27d. 81. | 


T Thermometri I+4 ad+5 . | 
| Merid. tx air orrſjodd. of 


dic 16 er. 


12 14 32,9 £ 


135 1534 
16 42,4 


— 


16 54.4 


1 


— 


57 41,4 
58 23,9 
59 30,8 
0 2,8 


4 251 * 
* 


[21 44 45 


47 47 


3 25 
0 34 
E © 
10 28 


Initium dubium umbræ dente 


evolutlo Fixarum ex e 
Neigel 5 in Tubo fixo. 


* 


Obſcuratio o dig. 47. 

Limbus occid. in Meridiano 

) cornu præced. infer. in Merid. 

) cornu ſequens ſuper. in Merid. 

Limbus orientalis in Meridiano. ( 

D cornu ſequens altius erat quam E 
Limb.) eclipſatus ,8' 25 5 

Grimaldi medium immergitur. 

Obſcuratio 34 dig. 

Pitatus totus. 


4 dig. 


6 
8 


14 26 


11. 


| Tem. 


13 47 25,4 


1 


113 


50 racaſtorius tangits 


F RAI tangiturs | 

Langrenys — "a6 _ 
 [Eangreni medium, | 
N 2 tatus. 


a Lewin an tangitur. 


| 
| Menelaus W et a 8 dig. 


E EE 
Proclus. 


i 


Mare Criſium totum immergitur. 


i 7 dig. 


6 


| bus auſtralis altior erat — 560. 


N ; 
z 1 JT * 4g 
. * ms þ 
; F 
2 9 * % 
* \ 4 
„ 
wo 84 


24 " 
ny * 
89 : 
. a 2 
; . 


| 
1 | 
| 


inciplt im- 


— 9 8 


T * 15 4%, % 
oy ' 


Promontorium Somni tangitur. 


Obſcuratio maxima, 8 dig. 23. Dura- 
vit fere 12. 


Grimaldi medium emergit. 
Grimaldus totus emergit. 
[4 np in Meridiano. Culminantis ) lim- 


* 


Manilius totus emergit. 
Menelaus totus. 

6. 

Schikardi medium. 


5 2 . 
Tempus 


7 


83331 


- Ectiph ©, ante et poſt Meri TRY 1 April | 


Ante Obſervationem Eclipſeos referam Solis et Steflarum i in ejus Par- 
allelo conſtitutarum, culminationes, iis diebus, obſervatas. Baro- 
metrum 1 et 3 Aprilis fere ad 27d. gl. conftitit ; 2 Aprilis vero 
circa Meridiem ad 27 d. 101. Pariſ. Reaumurianum Therm. oſten- 


dit ſere + 7: Procyone vero * „„ 
Temp. Horolog, | Tempus Verum. 
oe | 
mh N h ; . i 9, : 
9 73157 23 58 56,0 d cornu « Auftrathad i in Meridiano. 
3 8 35,7] © © o, o © centrum ex altitudibus carreſpoud. 

o o 24,7 | cornu Borealius, = 
10 10 29,510 2 2,8 d g. Stella hæc Botealior erat quam limb. 
e . D Auſtralis culminans, II“. 7,3”: et 
= 1 Auſtralior, quam corn ) Boreum cul 

eo | | minans, . 4 „ . 
23 56 o, 8 | |Revolutio fixarum 3 f ad 2 Aprils 
2 April. | 1 
o 8 14,0] © © o, o Dcentrum i in 8 f 
0 6 30,5 9 58 23, 5d g. Stella auſtralior erat quam limb. 
_ © auſtralis culwinans, Micrometri 
 Revolut. 6,2, ſeu 3. 47 „% ., 
| 23 56 as Revolutio —_ a 2 ad 3 Aprilis. 
3 2 © centrum in Meridiano. "4 3 
6 9 376 Procyon. Stella Borealius erat quam © 
| limbus ſu perior Micrometri Revol. 
as: | 4:40, ou 2 N 44 55 · | 
/ Initium Ecli pſeos © us determinanda _. 


_ quantitate Eclipfis uſus ſum Tubo 
dioptrico przclaro 5 J ped. Microme- 
tri Revolutiones 34,14 Diametrum © 
eo die æquabant. Definivi autem 
quantitatem obſcurationis ad ſingulas 
Revolutiones cochleæ micometricz, et 
inde ad digitos reduxi. 


Tempus 


= "4 2 wo > 


. Thermom:Reaumu- 
rianum loco con- 

_ ſueto, quo radii 
ſolares non per- 
tingunt, t, poſitum, . 
dutante Eclipſi 
vix ultra I grad. 
mutationemſubiit. 

N Therm. vero ejuſ- 
| modi Soli objec- 

* tum oſtendit. 


7 


. 
| Sol eclipſatus imminet Meridiano E 


12 Ecliphs 
Ir W pedum fere 12. 
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— — Limbum ) 
Eg. tubo * nbd 
. 12 28 N tempore 
idi nifi jam 3 
1 Linbo LEE tum — nu- 


I => 8 rs ob 

. — | * _ lucem. 
1738, 8. 
5 IF 28 
* Delemb. 5 a — yg * 
09h» — 844 2 e 7 


N. B. 5 pie ic le 05 allen in Dae ja r Meridianum 
obſervata eſt. Stellarum, O et) altitudo in Tranfiu per Me- 
_ ridianum ſemper obſeryatur in Quadrante murali 9 pedum, 
niſi aliud nen indicetur. 
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| Hydrophobia : In 4 Letter 10 rhe Rev. 
Thomas Birch, D. D. Secretary to the 
Royal Sociery, from the Right 1 rr 
. Earl £2 Mo) Pr — the 


wide Mo 
— Wedneſday, April 24, 1765. 
rav ING « remarkable ee in ths 
Public Advei nber of the 22d of June, 1764; 


that a n, who, in conſequetice of the bite of a 

mad dog, was affected with the Hydrophobia, had been 
ce—ured at Padua by draughts of vinegar, I was willing 
to get the- beſt information. of the true ſtate of the 
fact. Accordingly I wrote to my acquaintance Ge- 


neral Græme, commander in chief of the Venetian 


forces, deſiring he would ſend me an accurate hiſtory 
of this extraordinary cure; and ſome time ago F 


received from him the incloſed account ; which, if 
you think proper, you may read before the Society. 
The account in the Public Advertiſer, being ſo very 
particular and circumſtantial, induced me at firſt to 

TY | believe 


| b . 
believe it mig ht be well founded ; in which caſe, fo 


valuable a — ought to have been publiſhed 


every where: but, as it turns out to be-altogether a 
W the public cw nn to be 3 
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n9920T 10 8 | Venice, Decembet 8, A . 


* April 25, E Wwe 1 hiſtory of the TY E 
cee by vinegar is equivocal, or 
perhaps al altogether, a miſtake 3 e the. e was 

what follows. 9 ic Yah 9 BY! L Den Eat WE EP 


came tq | Vander in the laſt 
d, broy ought.,an. account. 10, Dr. Reghellini, 
that three, dophobons perſang, all bit by. the fame | 
Js dog, ad net in the hoſpital at Padua, 
two of whom died, and only one eſcaped, and that 
the perſon, who ſurvived, was cured by Dr. Leoniſſa 


with vinegar, which he was made to ſwallow every. 
three hours in doſes of about four ounces at a time. 
This cure, performed by Dr. Leoniſſa, was ſuggeſted 
to him by a ſtudent of phyſic at Udine, who obſerved, 

in the Friuli, æ hydrophobous perſon, who was cured 


by 


\'F. = _ 
by means of a miſtake, that happened-in the family, 
by giving him vinegar to drink inſtead of water La]. 

Dr. * Billing to be thoroughly ſatisfied, 
whether table diſcovery was ſtrictly true, 
did immediat Syn write to a friend of his, a phyſician 
at Padua, lating all the circumſtances, ; which had 
been related to km by Dr. Bertoſſi, and deficing to 
know, ifche fach really was as it had been ſſated. His 
friend, the phyſician, gave him for anſwer, that the 


thing was true; 
| Joe Yr. Reghelln Wee 


communicated the caſe 
to the phyſicians of the hoſpital of Florence and 
Pig, and dpfired them to make trial of it, the firſt 
opportunity that ſhould offer, and acquaint him with 
the ſucceſs, He likewiſe communicated it to his 
other friends, amongſt Which was Dr. Turton, an 
Engliſh phyſician then at Venice; and to Dr. de la 
Fontaine, a E who attended Spencer [5]. 
Dr. Reghellini j ju dged, 1 that bunco on an event 
ought to be publiſhed With all its kiteutnſtances; 
and having in his poſſeſſion the hiſtory | of Echt and 
twenty hydrophobous perſons, theugh in different 
manners, and treated by different Phyſicians,” ' fifteen 
of whom were afterwi: opened. "2nd" bodies 
carefully examined, he "thought from theiice he 


might compole a rational and uſeful tract. Therefore 


he went to Padua, to have a perſonal interview with 
Count Leoniſſa, the phyfician; but in this con- 
ference he diſcovered, that the man, who was fad to 


[a] Dr. Bertoſf ſaid in the Fan . "wi "Y fays i in 
Lombardy. Perhaps ſome other perſon may have ſaid in Turin. 

[b} Probably the zccount publiſhed in TAs may have 
come from one of theſe two g ntlemen. 


have 


1 142 h. 5 
have deen eursd went the üſe of vinegar, really never 
had the hydrophobia, although he had been — 
that Dr. Bertoffi faw him in the hydrophobous ſtate. 
That man, it was true, did receive a very flight and 
ſuperficial ſcratch upon his check from the fame 
dog, who bit the other two Dns, ho became 
ty drophobous, and afterwards died ; but the perſon, 
of vrhom the account was publilhed, about the 
uſeful diſeovery of a cure by vinegat, was in reality 
- never arrived to the ſtate of the hydrophobi: ; that 
zꝗ to fay, to ſuch a of the malady, Ts eſt 
frequently follows the bite of a mad dog, and which, 
after ſome weeks, diſcovers itſelf by an uneaſineſs in 
attempting to drink; and after drinking, by a fe- 
ver, delirium, convulſions, „ vomiting, ſweating, and 
death, within the fifth, and 1 — within the 
De. Reghellini, 10 ie 85 1 that thederount 
. firſt given him, and the confirmation -of it from his 
friend at Padua, were doubtful, or rather a miſap- 
nfion, wrote again to Florence and Piſa, re- 
| 1 wales his former account, and relating the fact, as 
| a more ſtrict examination he had found it truly 
. be, and which i is . agrexable to the account 
here incloſed, | | 
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wy * din LIN to p iſe, 
e nfo th of Me 

| poration, the aſcent of Wale vapours, and ſome 
#nomena of the atmoſphere, 1 in e laining 
nich Thave employed a principle that, as 2 ; 
can find, is different om what has been hitherto aſed 
on this sccaſſon, oping thereby to avoid thoſe objec- 
ions, which "fothe late writers have made to the former 
accounts, that have been given us of theſe phænome- 
na. For in all the accounts I have met with, fire or 
heat, and rarefaction, by which water 7 vapours are 
ſu uppofed to become ſpecifically lig ter than air, are 
made to be the principal, if not, the only cauſes of 
their aſcent into the atmoſphere. Doctor Nicuwentyt, 
and ſome others, ſuppoſed that the particles of fire, by 
_ adhering to thoſe of water, make up moleculz, or 
ſmall bodies, ſpecifically lighter than air. And Dr. 
Halley thought, that by the action of heat, the par- 
ticles of water are formed into hollow ſpherules led 
with a finer air highly rarefied, ſo as to become f 
— lighter than we” external air. This Jaſt 


Was 


* 


* | but '$ |; . : 8 2 * 4 N 


| 1471 
was the opinion moſt common 
Deſagullers telts us in His" 
jos publiſhed; in the Philoſophica 
the year 1729, in which he er u es 
theſe two former opinions, nd endeayonry to eſtabliſh 
huis own. He aſcribes the aſcent" of a Ueous ya 
to theirrbeing / K fl into an elaſtic” and al- 
; — More than dhe ür is, by the\degices 
of heat, to 
different ſeaſons of the year. 
This opinion, I find, has been as if el by 
0 


ſubſequent writers as the, former ones. 
in his Treatiſe on the Motion of Fluids, has 
many obje ections 

alſo W in his 8 


atural Philolophy not 


the aſcent of vapours has been much diſputed, but 
not yet ſettled, by philoſophers, 950 owns | 
cannot think of any true princi 


upon which it may be accounted | 


4052 


1 ſhall. not now repeat the bjeftions er by | 
thoſe gentlemen ; 3 Fat muſt beg leave to add only. 
Which, amo * many others . 

ay 901. taken. 


the two foll low! 
that ta © 2h Aill | 
notice © 


Firſt; If few was 5 the 3 3 * 3 
water in a cloſe warm room would 


. they; 


E 


2 conſtant current of air; 3 WIe 
- ' Secondly ; 3 The evaporation + water. is: & * 


from depending upon its being rarefied by heat, that 


It is carried on even whilſt water is ud by the 
U 2 coldneſs 


pours 


which bodies are uſually. ſudhect ine the 


r. Qlare, 
dught 


* . Mr. e ba 12 


7 long ſinee publiſhed; who ſays, that the cauſe, of, 


e 


evaporate faſter 
than when expoſed in a colder place where there is 


1s e (90, * F 


. 148 3 
a. fs... for water je gradually con- 


it evaporates, even when frozen into hard ice, it 


muſt alſo evaporate in all the leſſer degrees of cold. 
Now Mr. 


Boyle having da piece of ice 


in a ſcale, hung it out in a froſty night, and found next 


that it had loſt conſiderably of its weight by 
eva 


poration. . Who (lays he) would have thought 
that ſo extremely . would 


rate ſo faſt in the clear 8 — night?” And 
fince that time others have obſerved the ſame thin 


=_ - 
which fact ſeems to be an unanſwerahle objection to all 
the acc in hh carnbertien 


the chief, if not the only cauſe of evaporation; and, 
— yy we muſt have recourſe to ſome other 
e us in accounting for _ hart 
| "A the nds of patios at; Wand 
Works a er variety of cauſes chan is abſolutely 
r eee natural philoſophy to 
reduce as many ena as may be to ſome ge- 

neral well known cauſe ; and this is to be done by 
me the phznomena together in their ſeveral 


ances, in Which, if i they are found to agree, 
they are then to be conſidered as effects of the fame 


kind, and aſcribed. to the ſame cauſe. By which means 
the cauſes, whoſe exiſtence is 1 proved, will 
be rendered more general, and our knowledge more 
extenſive. Now] as the ſuſpenſion of the particles 
of water in air, of ſalt in the waters of the ocean, 
and of other heavy bodies in the fluids that diſſolve 
them, ſeem to be phænomena of the ſame kind, 
we mi git reaſonably fu Pale that they ariſe from 


the 


Cds e mms: tame, aids - 


by heat is made to be 


260... 
the me cauſe; and Reo. FR we + Gall evafhra 
tion is no more than a gradual” ſolution of water in 
air. But that I may not propoſe this meerly as an 
hypotheſis, 1 ſhall endeavour to prove the truth 
of it, by conſidering the nature of ſolution in ge- 
neral, and comparing its properties and effects 
with thoſe of evaporation. || By ſolution we un- 
derſtand, The unit: e Fee, the particles of 4 
_ body avith thoſe of a fluid, that the whole ſhall appear 
an homogenebus maſs, as | anffurent is the fad was be- 
Fore ſuch union, A fill ome external 
cauſe prodices a c The nature of folution has 


been explained by N writers on chymiſtry in this 


manner. When the particles of any body ſurrounded 


inſtances) is 


by a fluid are leſs ſtrongly attracted by each other 
than by the fluid, they ſeparate from each other, and 
join themſelves to thoſe of the fluid, and remain 
ſuſpended therein, 
Thus various falts are diflolved 1 m water, eſſential 
- oyls are diffolved in ſpirits of wine, gold in aqua 
regia, mercury, filver, and other metals, In other 
acid ſpirits. 
And indeed it ſeems to be Find great appearance 
of reaſon, that the attraction between the minute par- 
_ ticles of bodies (of which we have ſo many other 
is aſſigned as the cauſe of that union be- 
tween them, which we experience in ſolutions. 
The chief pr perties of which I ſhall now mention, 


ſo far as may be neceſſary for the purpoſe to which 


1 mean to 3 them. 
In moſt caſes a diſſolving fluid, or menſtruum, as 
the chymiſts call it, will diſſolve or take up only a 
certain proportion of the body immerſed; and if 
then any more of the ſame body be added, it will 


precipitate 


the bottom, and chen the fluid 
2h e 8 opal: 


urate e m0 | 
. 25 uſpends J S . f 3 
2 ny nies ory ied ad 
Fuße Parent as it Was before. Th 


xed by. exp iments that the.parti- 
a Ne f a certain ſize, or bigneſs, 
2 or. refraQion of the rays of 


ligt 25. ö : „From whence. he gives the 
9 I 9915 e rm ver 

* 18 dat the. moſt 
ons Dogs ;diflalyed.'in\ an 

. 22 reduced, to their ulti- 


t take r the 

Sui STOLL EH #4 8 

Hence enn oy fax to diftitipwith a 
ſolution, from. a mixture; for if a body be reduced 


to poder, and thrown 1 into a fluid that will diffolve 
115 d they are then ſhaken ken ſuddenl yi together, the 
will. continue ſomewhat e All e ſolution 
. Fes or till what remains, undifſalved; falls to 
the 1 5 1, vs caſe the particles,ars not at 
firſt re 2 bp cir ſmalleſt ſize, as they are always 
in a ſolution. 1 thi ik, therefore, we may,confider 
the tranſpare cy by heterogeneous; Hud. or 

that contains, in it particles af another body) as 


criterion of a true ſolution, and where that:is want- 


ing, it is only a mixtpre, as when, water and air ap- 
pear together in froth, or in a cloud, or a thick miſt, 
it is only a mixture of thoſe bodies, and not a Clarion 


This 


of cither. 


—.— cr what I propoſed ; 5g 


— 1 That he, thr there is a 


SH 10 Nuit 


0 \&7 3 - 
5 bete 5 75 ee 
is well known Ut 15 Waters contain N 
quan ſticit 
which i 
and — 
— — 
by an elegant « 
water by boiling 'reftore! | 
will occupy à ſpace greater than ab poll 
water in which' it was conitained;” [Ni ; 
allowed, that the patticles of ſo heavy a body a: i 
are ſuſpended 1 aqua fegia by their attraction to- 
wards the particles of that fluid, it ſeems reaſon- 
able to ſuppoſe, that ſo light and elaſtic a body as 


air muſt be retained under water by a like force, with- 
3 out 


- hes en, 
ur” e. 2 from” N 


l [252] OT 
ont which it would rege afend.to-the fret and 
eſcape. . But that there is really ſucii at attractive 
Force between air atid water, the learned and inge- 
er ten laſt mentioned. has Gully ay 
the following experiment. 
Let an oil Hlaſk 'be filled almoſt full with water, 
deprived of its air as much as may be, let the mouth 
then na the nk he. erte. in 
a veſſel of water, a bubble. of air will then aſcend 
into the upper part of the flaſk. When things! 
ſtoot in this way for fome days, the trater will be 
6 whole: bubble of air (if 
| it was not too large) and intirely filled the flaſk ; but 
if the bubble was too; large, part of it wilt be left, 
r 


S of ie n air and water. 


that there js 7 
that will imbibe Wh 


"7 water con tains a conſiderable quantity of air, 
ſo does air contain a good deal of water, even when 


we think it quite pure and dry, as appears from the 
moiſture A eä it by dry ſalt of tartar, in ſuch 


en as to make the ſalt become intirely fluid. 
| Now 


ous fluid, containing 
7, and yet retaining a 
ency, which is the criterion of a true 
ales, why ſhould we not infer from 
ogy, that in this caſe allo it indicates a true ſolution 
of water in air? eſpecially when we conſider that 
there are hardly. y two fluids that may not, by 
_ themſelves, or by = means of ſore third body, be 
fo thoroughly incorpbrated; that one of chem may 
be properly faid to be dillolved in 3 other. But 
the trüth of this will be further confirmed, by com- 
operties of com jon ſolutions with thoſe 
3. oy ich 1 all no 905 in ſeveral 
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W 
; ' when gg VY kae 3 in a fluid that 
Ai it; for infta dee i water; we 
ſee the falt ſoon be nt ate with 


ſolve and i im 


its particles the wal, ounds it, which will 
then appear t K. 15559 if the. water be 
_- af reil. the folutior 9 y flowly; but if it 
e ſtirred about; the vir -itifely diſſolved. 


Ham exattly 2 5 9 9 7 5 555 Th what Dr. 
Halley Reed 5 in an cx 1 — ent made on the eva- 


ration of water in * e room? Phil. Tranſ. 
or L92. . 60 2 he fam J e edo (fays he). do 


> likewiſe f ey an add Juality 10 fl the vapours of wa- 
Ch which 1: is that 0 of adhering to the ſurface that 
« exhales them, w Kick: they clothe, as it were, 
* with, a fleece of Yapourous air, which once in- 
LA veſting it, "the vapour tiles afterwards in much leſs 
% quantity.” 3 "Hers we "fee. that the air, which lay 
at reſt over. the water, appeared thick, and loaded 

with aqueous particles; and then the evaporation 


Vor. LV. — 4 proceeded 


- * 
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8 ſfowly, jult as the with TOY les 
about the ippears thick ard loaded, and while 
it continues at teſt, the falt is diff6lved. ' very Boch 
He alſo obſerves gn the fame” occalion that evapo- 
ration is "vaſtly. promoted dy a curtent of freſh air 
over the exhaling- Rifle ; and this f 2 
no HO Happefis for the fame reaſbn that ſolution is 
| eatly promoted by agitation, Which cofitinuall 
5 freſh particles bf the Avid ioo contact with 
the body, 1 Allele, in the place of t ſe chat have 
been already 1 faturated.. 


Secondl Fan into a g aſs of clear cen while throw 
a lump 0 Kind of falt Wich is folable in it, 

and when it . Rood, a little time, ſhake the plats, 
or ſtir the water r. uk with a Wire, and the water 


which is fataratec the falt wi 
the reſt of the water in poker Wea 8, Or long ftrix, 
which will render the water ſomewhat ' opake 
cauſing it to refradt in different directions this light 
of an Object ſeen th POR, and it will make the 
object appear 2 Ade 4 tremulous motion, "atid this 
2 cena CES. of the: Water are equal 
impregnated With the falt, and them its tranſparency 
will be teſtotede As the p party of "the Water, which 
are im pregnated * with 1 the falt, are of different den- 
fities from the reſt, While they ate "nixing together 
they muſt occafion thoſe refractions, and this appa- 
rent tremulous motion, which will ceaſe as ſoon as all. 
the water becomes of the ſame denſity. The very 
fame appearances will attend the 
any two fluids of different denſities, and wich will 
thoroughly i PI" with. each other. 


* 


In 
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1 like manner when ſmoak or. ſteam iſſuing from. 


the pipe of a boiling veſſel firſt riſes into the air, it 
appears in curled wreaths, 72 . air mu 
| but as ſoon as it is intirely dif perſed, the tranſpar | 
is reſtored. Thus alſo in a fy hot | ia ring 2 
when we look Along. 8 no piece L the 
air, and any object { 0 rpogþ it, appears to have a 
tremuloys.motion like that which. we obſerve f in an 
object ſeen l * APR. Ads 65 
. 


44 . 12 the x 


* are Are 


1 de 7 1 it 
E aqueous parti- 
98 is drier 


alt now 23 And. in che e caſe the 
of water in. air (1 m Ce call it 91 p 
ried d on in a manner viable to the eye, as it is 

1 7 The or tremulous. undulating - mo- 


+ #3; . | 


"ter is more 1 le 2 65 We 37 La warm Wea- 
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ada 
the cold of the, m egin Lg to. et 94 


return into particles large enough to cauſe refraQtions 
in the lig he the fs WG. | 


| Thirdly; Heat promotes, and cold in ſome mea- 
ſure ſtops, or checks, both ſolution and evaporation ; 
very hot water will diſſolve ſalt ſooner, and in a greatet 


X 2 quantity 
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ang fotdtiot of 
ſalt * made i in hot water, the water, when cold, wit 
let go ſome of the ſalt before diſſolved, which will | 
fall. to the bettom in ſmall particles, or ſoot. into 
 eryſtals. Joſt, fo will water evaporate faſter in warm 
than in cold air J and the aqueous vapours; ſuſpended 
in the air during the heat of the day, At down at 
night, and form themſelves into drops of dew; or, if 
he night be very cold, appear — 4 morning in a 
hoar- froſt. And thus, if in a hot day, a bottle be 
| filled with any very cold liquor, and expoſed to the 
air, which-to'us ſeems very dry, a dew will be ſoan 
formed on the outfide of the bottle; for the ait about 
it, becoming, cold, will let go part of its moiſture, 
which will be attracted to the ſarface of the glas. 
And, for the fame, realon, a dew is formed on the 
inſide of the windows f a watm toom, which on 
their outſide are expoſed to the cad a. And bence 
wie may £ obſetve, that, as there cannot be ſo conti- 
nual and © ban eraporation in cold weather, the 
air will . de generally clearer than” it i i hot 
Weather. 13 SE avi 

Heat ſoa N romote {olation, beat it expands 
bade and G enlarges theit pores, ank leſſens 
the coheſire attraction of their Particles, fo that a 
body when hot will more cafily admit $ ke 
fluid into its pores, and. its particles not cohering 
gether ſo ſtrongly;-.as when cold, will more cally 
quit each other, and unite themſelves to the particles 
of the fluid by which they are attracted ; and for the 
' fame reaſon. heat will alſo geen the evaporation. of 
fluids. 1 


RY But 


f it Wc 
But fouitity ; The quamity Uf à b 
and of a fluid evaporated, in * 
(ceteris paribus) on its l of fi 
body reduced to powder: is ſp! 
when it is in 2 ſotm. 


rated ich war, chan water in 1 rm. 
Fifthly; Chymiſts obſerve, that when ex 
ammoniac, or nitre, is diſſolved int watery br eſſen⸗ 
rial oyls in ſpirit; of wine, pore er f cold is 
produced in the immediate act uf ſoution ant te 
quicker the folution; the” Brenter is the cock "And . 
by diſſoleing pounded: ico, or rathier ſhow, (whoſe 
particles habe a greater ſurface) in ſpirit” of nitre, a 
degree of cold has been produced ſo 1 as to fret ze 
quick-filver. Cold is likewiſe toduced" in the at 
of evaporation ; for if ſpirit of wine; or ther, 
: having the ſame temperature with the air, de rubbed. 
lightly with a feather over the ball of a thermome- 
ter, it will fink as the ſpirits evaporate, and the 
quicker they evaporate, the faſter will the thermo- 

meter ſink. And 2 thing: will happen if 
water be uſed inſtead of ſpirits, its evapo- 
ration be promoted by a Nong curtent of air. And 
thus have I. ſeen ice produced AP by rep 
evaporations of tber... 
very temakable | 


ak fit | 


This laſt obſervation-- ſhews 4 
agreement between the natures: of * ſolution and eva- 
poration, How the cold is produced in either caſe 
I cannot pretend to ſay; but I muſt beg leave juſt . | 
to. apply this fact to account for a thing which I. 
believe moſt people have taken notice of. 


It. 
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If we rub Hungary water, or any other volatile 
ſpirit, over our hand, it will feel much colder than 
Water, though they be both of the ſame tempera- 
ture, and will both feel equally cold if we dip our 

finger into each. The realen of which is, that the 

ſpirit,evaporating, much quicker than the water, pro- 
Iuces thereby a greater degree of cold; and ſo 
ther, if it be applied in the ſame way, will feel 
colder than any other ſpirit on account of its more 
en 


* 


n 15 Engpn that cogived Girlt of wine, 
when well purged of air, will imbibe a large bub- 
7 & 0 air in a m ch ſhorter time, .than water will 

do; and I have myſelf experienced the truth of this, 

which ſhews that thee is a ſtronger attraction or 
affinity, as the chymiſts call it, between ſpirit of 
wine and air, than between water and air; and fince 

the ſpirit evaporates much faſter than the water, I 

think we may conclude from hence, that the eva- 
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poration of fluids ariſes from an attractive force be- 
tween their particles and thoſe of air ®, 


As water and ſpirit of wine, are in no degree viſcid, they 
may evaporate in proportion to the attraction between them and 
air. But the caſe is very different in ſuch; fluids as are viſcid; 
for though I found that oil of olives, when purged of air, will 

| imbibe a bubble of air almoſt as ſoon as water does, yet the 
evaporation of the oil is hardly (if at all) ſenſible in a very long 
time. The reaſon of which muſt be, that the attraction be- 
tween air and the oil, is not able to overcome the tenacity of 
its particles, and ſeparate them from each other, though it is 
ſufficient to draw into the oil particles of air, which have no 
attraction to each other, juſt as a ſponge draws in water, with- 


out having its particles ſeparated by the attraction of the 


Seventhly . 
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Seventhly ; If into any menſtruum we throw a 
body, whi it tflolves, and afterwards 'add another, 
to which the menſtruum has a greater affinity than 
it has to the firſt, it will diſſoſde the ſecond body, 
and let go the ficlt, "which will be pre -oipitated and 
fall to the bottom. In like manner, if to well rec- 
tified ſpirit of wine, we add an equal quantity of 
elear rain, or river water, theſe fluids (Which incor- 


porate fo readily) having a greater affinity. to each 
other than to the air they contain, will let ho 8 


part of the air, which will riſe to the top, or 
Rick in ck in ſmall bubbles to the bottom and ſides of the 
veſſel ; from whence 1 infer, that air is contained in 
theſe Huids in the ſame manner chat the particles of a 
body are contained in a menſtruum that diffolves it; 
and, therefore, that the air imbibed by theſefluids, is pro- 
perly ſpeaking, diſſolved in them, and conſe quently. 
that any fluid which evaporates, or iv iribibed-by the 
air, is A, Properly ſpeaking, | diffotved i in air. And. 
upon this principle we may ſay, that water is drawn - 
out of the air, by dry ſalt of kartar, from its having 
a greater affinity to that ſalt than to the air. 
I ſhould not have been ſo tedious in comparing 
together the natures of ſolution- and evaporation, in 
ſo many inſtances, but that it 1e an opportu- 
nity, at the fade time, 'of ex ſome of the 
phænomena that I at firſt ond to conſider ;. 
which explanations, I believe, will be admitted, if 
J am right in the mean point, I have endeavoured 
to prove. And really when we conſider how exactly 
ſolution and evaporation agree in their ſeveral ap- 
pearances, properties, and effects, I think we may 
be convinced that they are natural operations of 


the 


the fame kind, . what” we call evaporation is 
| more. than a. gradual lution of water in 
air, produced and promoted by the fame means (to 
wit) attraction heat, 1 W which other 
ſolutions are effected. 
1 ſhall 1 * endeavour to ant PS Sn phæ- 
nomena atmoſphere upon this le, which 
| ill be fall fanker:- phoned, f K . fond to 

anſwer the; purpoſe; to which it is applied. A 
The wel part of the air being pr d by the 
weight. of the atmoſphere againſt, the LES of the 
-water, and continually rubbing upon it by its motion, 
bas thereby an opportunity of attracting and diſſolv- 
ing thoſe particles wich which it is in contact, and 
ſeparating them from the reſt of t e water. And 
ſince the; cauſa of ſolution, in this caſe, is the ſtronger 
attraction of the particles of water towards air, than 
towards each other, thoſe that are already diſſolved, 
and taken up, will be ſtill further raiſed by the at- 
traction 4 air that lies over them, and an will 
diffuſe. — — rifing gradually Rar and higher, 
and thereby leave the loweſt air not ſo much ſatu- 
rated, but 1 it will ſtill be able to diſſolve, and 
take up freſh, particles of water. And thus ice, or 
. ſmow, will evaporate as well as water, its particles 
being attracted and diſſolved by the air, which is 
ſtrongly preſſed againſt, its jo: eg for though heat 
promotes both ſolution and / evaporation, yet we do 
not find that in either caſe any ſenſible ; of it 


is abſolutely neceſſary of 


I Water, by freezing, is deprived of its air, which we ſee 
gathered into bubbles through the ice, therefore the ſubſtance 
of the ice, being deprived of air, will attract the external air 


In 


8 


Ina) 


In this manner will aqueous vapours aſcend lowly 
into the atmoſphere, even when we ſuppoſe the air 
almoſt at reſt, for I believe it is never perfectly fo: 
but the ſolution of water in air, and the aſcent of 
vapours, is greatly promoted by the motion of the 
winds, which bring freſh and drier air into the place 

of that which may be already ſaturated and loaded 
with moiſture, carrying it together with its moiſture 
into the higher parts of the atmoſphere, and diſperſing 
it into all quarters. If we ſhould now ſuppoſe the at- 


maoſphere to remain always of the ſame temperature 


as to heat and cold, and to have always the 
ſame denſity; when | it was once ſaturated with 
water, all eva would ceafe, and the va- 
pours already * would: always remain ſuſpend- 


ed; for a fluid, while it continues of the fame tem- 


perature and denſity, will never let go the particles 
of a body that it has diſſolved. We muſt, there- 
fore, conſider what are the cauſes which occaſion 
the air ſometimes to part with the water it has diſ- 
ſolved, and which thereby keep up a continual cir- 
culation of vapours. And theſe I ſhall ſhew to be 
the frequent viciſſitudes of heat and cold, conden- 
ſation, and rarefaction, to which: the n 18 
ſubject. 
As to the effects of heat * cold; 1 have: already 
ſhewn that the former promotes, and the latter checks, 
or in ſome meaſure hinders evaporation, as well as 


more ſtrongly than common water does, which is ſaturated with 
air. And, on this account, I ſhould think it probable that ice, 
notwithſtanding: its 2 will evaporate as faſt as common 
water. 5 

* 
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other ſolutions; of which I gave an inſtance in the 
vapours that are ſuſpended in the heat of the day, 
and by the cold of the night are precipitated, and 
ſuffered to coaleſee into drops of dew. From the 
ſnow that lies ſo long on the tops of mountains, and- 
from the experience of thoſe who have paſſed. over 
them, we find that the higher parts of the atmoſphere 
are much- colder than fe lower. Now, though 
vapours are firſt raiſed, and abound moſt in the lower 
parts of the atmoſphere, yet they cannot there form. 
themſelves into clouds, becauſe the heat that helped 
to diffolve- them helps alfo to keep them diſſolved. 
But when they are carried by the winds into the 
higher parts, where the ſame heat is wanting, the 
cold air: will not be able to keep diſſolved all that 
are carried up, but muſt ſuffer ſome of them to 
coaleſce into ſmall particles, which lightly ateractigg 

each other, and being intermixed with air, will form 

clouds, having the very fame appearance with ſteam, 
or ſmoak, which alſo conſiſts of ſmall particles of 
water, mixed with air, and not yet diſſolved in it. 
Theſe clouds, when firſt formed, will remain ſuſ- 
pended, though they conſiſt of water as well as air; 
becauſe the weight of their particles will not be able 
to overcome the reſiſtance they muſt meet with in de- 
fcending- through the air. For when bodies are di- 
miniſhed, their quantities of matter, to which their 
weights are proportional, decreaſe faſter, or in a 
greater ratio, than their ſurfaces, to which the re- 
fiſtance they meet with is proportional ; and, there- 
fore, in very ſmall particles, this reſiſtance may be- 
come greater than their weight. The different heights 
at which clouds are formed, depend on the quan- 


tiey 
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tity of vapours carried up, and the degrees of heat 
in the upper parts of the atmoſphere ; for the vapours 
will always aſcend, till they meet with air fo cold, or 

ſo thin, that it is not able to keep diſſolved all that 
comes up ; hence clouds are generally higher in 
fummer than in winter. When clouds are much 
increaſed by a continued addition of vapours, and 
their particles are driven cloſe together by the force 
of the winds, they will run into drops heavy enough 
to fall down in rain; ſometimes the clouds are fro- 
zen before their particles are gathered into drops, and 
then ſmall pieces of them, being condenſed and 
made heavier by the cold, fall down in thin flakes 
of ſnow, which appear to be fragments of a frozen 
cloud. But if the particles be formed into drops 
before they are frozen, they fall down in Hail ſtones. 
When the air is replete with vapours, and a cold 
breeze ſprings up, which it often does from the ſea, 
the ſolution of theſe vapours is checked, and clouds 
are formed in the lower parts of the atmoſphere, and 
compoſe what we call a nit or fog. This generally 

' happens in a cold morning; but when the ſun has 
been up for ſome time, the warm air again diſſol ves 

thoſe watery particles, and it frequently clears up. 

In a hot ſummer's day, the air lying over wet 
marſhy ground, is copiouſly ſaturated with aqueous 
vapours; but the air growing cooler after ſun-ſet, 
will not be able to keep all thoſe vapours diſſolved, 
but muſt let ſome part of them coaleſce into very 

| ſmall viſible particles, that form thoſe miſts, which 
appear -to rife from marſhy grounds in a ſummer's 
evening. The vapours near the ground, being more 
Jenſe and copious, will be firſt affected by the cold, 
= T 2 and 
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and afterwards thoſe that are thinner and hig lier up, 
ſo that the miſt will be low at firſt, but will 33 
in height afterwards ; but beſides, theſe grounds, and 
the water they contain, will acquire ſuch a heat from 
the ſun, that they may retain it for ſome time, and 
communicate it to the contiguous air, ſo that the va- 
s may continue to riſe for ſome time after ſun- 
ſet, and will become viſible when they get up a little 
way in the cooler air. Thoſe cold thick morning 
od. I mentioned juſt now, are often attended with 
a very light ſmall rain; for we then ſee the drops at 
5 their firſt formation, and they are ſuch. as are gene- 
rally met with in paſſing over high mountains ; ſo that 
it ſeems: the drops-of rain are very ſmall when firſt 
formed in the clouds; but being driven about by the 
motion of the air, in their deſcent,. ſome of them 
will probably touch each other, and run into a drop 
of a larger ſize, and the farther they have to fall, 
the more will their ſize be 1 before they 
come to the ground. And, for this reaſon, the drops, 
Which fall from the bigher clouds in ſummer, are 
found to be generally larger than they are in winter, 
when the clouds are low. It has been likewiſe ob- 
ſerved, that the drops of rain are remarkably large 
that fall in thunder ſhowers; of which the reaſon 
may be, that the lightning burſting from a cloud, 
and expanding itſelf greatly, will ſuddenly remove 
the air from its place, which air, therefore, muſt re- 
turn to its place with great violence, and thereby the 
watery particles in the clouds will be ſtrongly agi- 
tated and daſhed againſt each other, by which means 
they will form themſelves into larger drops than at 
other times; or, perhaps it may be ſaid, that when 


a cloud 
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a cloud is filled with lightning, which is the ſame as 
the electric matter, the my. rticles, like other 
electriſied bodies, will repel other, but being 
ſuddenly deprived of this repelling matter, will by 
their mutual attraction come together again with 
ſome velocity, and, therefore, will run into drops 
larger than uſual. 
When the wind blows from the ſouth, it-is gene- 


rally warm, and comes replete with aqueous va- 
pours, which it has diſſolved; but coming into a colder 


climate, it cannot there keep the ſame quantity of 


vapours diſſolved that it did before, and conſequently . 
muſt part with ſome of them, and let them preci- 
pitate; and, ſoutherly winds generally. 
bring us rain. On the other hand, when the wind 
blows from the north, or any point near it, as it is 

very cold, it cannot have diſſolved a great deal of: 
aqueous vapours where it came from; 11 therefore, 
coming into a warmer climate, it is ready to diſſolve 
more; and, on this account, theſe winds, if they; 
continue long, are found to be very dry and parch- 
ing, and are generally attended with fair weather. 
| Theſe ſeem to be the principal effects of heat and 
cold in caufing the air to diſſolve, aud take up, or: 
let go, and precipitate the aqueous vapours, and 
in conſequence. of which we ſometimes perceive 
changes of the weather, even when there is no 

_ change in the height of the barometer. 

But condenſation and rarefaction will alſo have the 

like effects in promoting the ſolution of water in air, 

or in cauſing ſome part of what has been. diſſolved . 
to return again into water and precipitate. It ſeems 
reaſonable to ſuppoſe, that. denſe. air, in which. the 
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particles lie very near each other, will be better able to 
diſſolve and keep ſuſpended a greater quantity of water, 
than the ſame air when diffuſed thro a greater ſpace. 
But that this is really fo we have an experimental 
proof. For when a receiver 1s partly exhauſted, we 
ſee the rarefied air begin to let go the water it con- 
tained, which gathering into ſmall - particles appears 
like ſteam or ſmoak falling to the bottom. In order 
to prove the ſame thing by another experiment, I 
took from the air pump a large exhauſted receiver 
twenty inches long, having at the bottom a braſs 
plate, with a ſtop-cock in the middle of it ; when 
the ſtop-cock was opened, the external air, ruſhing 
in violently, and being much rarefied, let go the wa- 
ter it contained, and threw it againſt the other end 
.of the receiver, where it ſtuck on the glaſs, and co- 
vered it with a thin dew, which I found to increaſe 
until the receiver was almoſt full of air. 
Theſe. experiments prove that air, when rarchied, 
cannot keep as much water diſſolved as it does in a 
more condenſed ſtate. Hence we muſt conclude, 
that when the atmoſphere is much ſaturated with 
water, and changes from a denſer to a rarer ſtate, 
the higher and colder parts of it eſpecially, will 
begin to let go ſome part of the water diſſolved; 
which will form new clouds, or add to the ſize and 
number of the particles before formed, and thereby 
render them more apt to fall down in rain. On the 
contrary, when the atmoſphere changes from a rarer 
to a denſer ſtate, it will then be able to ſtop the pre- 
cipitation of the water, and again diſſolve in the 
whole, or in part, ſome of thoſe clouds that were 
formed before, and conſequentiy will render their 
particles 
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particles lefs apt to run into drops, and fall down 
in rain. And thus we generally find, by expe- 
rience, that the rarefied and condenſed ſtates of the 
atmoſphere are reſpectively attended with rain and 
fair weather; though this does not happen at all 
times, for the air, though rarefied, may not then 
abound much with aqueous vapours, having already 
parted with a good deal of them; fo likewiſe, when 
the air is denſe and heavy, it may then be much 
loaded with vapours, which will increaſe its weight; 
and indeed it muſt be ſo after a long. continuance of . 
fair weather, ſo that we may then have rain even 
before the atmoſphere changes to a rarer ſtate, 
Upon this principle I think we may account for. 
the changes of the weather, which uſually. attend. 
the riſing and falling of the mercury in the. baro- 
meter, better than by. ſaying, that when the air 
grows rarer and lighter, it cannot by the laws of. 
hydroſtaticks ſo well ſupport the clouds and vapours, 
and therefore muſt permit them to fall down in. 
drops of rain: for when the air grows rarer, although 
the clouds will deſcend into a lower and denſer part 
of it, yet they will be there ſupported; and I do 
not ſee why their particles ſhould be more apt to run 
into drops there, than when they were higher up, un- 
leſs they received ſome addition from the water de- 
poſited among them, by the rarefied air, in the 
manner I have juſt now mentioned. For ſince the 
air is rarefied gradually, the clouds can deſcend but. 
very flowly; and, therefore, their particles will not 
be ſo much preſſed together by the reſiſtance they 
meet with in their deſcent, as they generally are by 
the winds which blow upon them. 


When G 
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When the atmoſphere is much ſaturated with wa- 
ter, and grows colder or rarer than it was before, we 
ſhall then perceive the lower air begin to part with 

ſome of the water it contains, which will fall infen- 
ſibly to the ground, or adhere to the walls of houſes, 
or other bodies expoſed to it, and make them be- 
come damp and wet. And if the moiſture ſettles 
on the ſmooth ſurfaces of cold bodies, ſuch as mar- 
ble or other ſtones, whoſe pores cannot imbibe it, it 
will cover them with a kind of dew, and then thoſe 
bodies are vulgarly faid to ftveat. | 
At this time the hygrometer being affected by the 
moiſture will point to wer, and, as we perceive from 

| "thence, that the air is diſpoſed to part with the wa- 

ter it contains, we may generally Apes rain. But 
when the air again grows warm or denſe, it will be 
able again to diſſolve, and take up the water it before 

depoſit tecl, and the moiſture on the bodies expoſed 
to it will diſappear, the hygrometer will point to dry, 

.and we may then promiſe ourſelves fair weather. 

l I obſerved before, that, if a bottle be filled with a 
very cold liquor, and expoſed to the warm air, a 
dew will ſoon be formed on its ſurface by the moi- 
ſture which the cold air depoſites. Now if we ſup- 
poſe this body ſtill to retain the ſame degree of cold, 
whilſt the air paſſes over it, the dew on its ſurface 
will continually increaſe, and run down its fides in 
ſmall ſtreams of water. This feems to be exactly 
the caſeof mountains, whoſe tops reach into the colder 
parts of the atinoſphere ; and which, therefore, are 
themſelves colder than the airisin general. For when 
the wind blows the lower parts of the atmoſphere 
(which are the warmeſt and moſt replete with va- 
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pours) againſt the ſides of the mountains, being 
there ſtopped in its courſe, it muſt neceſſarily aſcend 
and paſs over their tops. This air, therefore, will be 
conſiderably cooled in its progreſs up the ſides and 
over the tops. of the mountains, and conſequently 
muſt let go a great part of the watery vapours it 
contains; which will be precipitated in dew and 
moiſture upon the ſurface of the mountain, where 
it will ſoak into the earthy parts, or inſinuate itſelf 
into the chinks and crevices of the rocks, where being 
collected, it will afterwards break out in ſprings and 
fountains, and become the ſource of rivers, which 
are known always to take their riſe in mountainous 
countries; and, on this account, we might have 
ſmall ſprings and rivers near mountains, although 
there were neither clouds nor rain. But the moi- 
ſture, which the air uſually depoſites on the moun- 

tains, muſt be confiderably increaſed by the clouds, 
which are driven againſt them, and accumulated by 
the winds, for their particles being then preſſed to- 
_ gether will run into ſmall drops of rain. Beſides, it 
is well known, that mountains do gather and retain 
the clouds about them by their attractive force, in 
conſequence of which we often ſee ſome clouds con- 
tinue at reſt on the mountains, whilſt the others are 
carried on gently by the wind; hence it is, that 
countries, in the neighbourhood of high mountains, 


are the moſt ſubject to frequent rains. 


Thus I have ſhewn how the aſcent of aqueous va- 
pours, and their conſtant circulation, by precipitating 
again in moiſture, or drops of rain, will ariſe from the 
diſſolving power of the air, influenced by the viciffitude 
of heat and cold, rarefaction and condenfation. For we 
Vor. LV. 2 find, 
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find, by experience, that the heat and cold, which 
we feel, does not either ſo much rarefy, or ſo much 
condenſe the air, but that the former may ſtill in- 
creaſe, and the latter leſſen the evaporation of fluids. 


Nor, indeed, does the ſtate of the atmoſphere in 


general, as to rarity and denſity, depend upon the 


heat or cold we experience here below. Theſe 


cauſes, therefore, according as they take place, in 
different degrees, will occaſion thoſe various ſtates 
of the atmoſphere, in reſpect to dryneſs or moiſture, 

which we experience in the ſeveral changes of thge 
weather. To which the winds contribute very much 
by heating or cooling, condenſing or rarefying, the 
different parts of the atmoſphere; and, by pro- 


moting the ſolution of water in air, as they mix 
thoſe two fluids together, or when the air is already 
ſaturated with aqueous vapours, by preſſing together 
the particles in the clouds, and thereby cauſing them 
to run into drops. And thus, from the knownproper- 


ties of ſolution, we may account in a ſatisfactory 


manner for the aſcent and circulation of aqueous 


vapours, and the ſeveral phænomena of the atmo- 


ſphere ariſing from thence, which is a great confir- 
mation of the argument brought to prove that eva- 


* Some time after this eſſay had been read at a meeting of 


the Royal Socicty, the author was informed that the Abbe 


Nollet (to whoſe works he was then an entire ſtranger) had con- 


ſidered evaporation as a kind of ſolution; and, having lately look _ 


ed into his lectures, he finds the Abbe offers it as a conjecture, 
that the air may perform the office of a ſolvent and a ſpunge in 
regard to the bodies it touches; but this he does not prove, 


nor does he afterwards apply this principle of ſolution, in ac- 


counting for ſeveral phænomena that depend on the nature of 


: and, 
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and, therefore, that they both proceed from the 
ſame cauſe, to wit, the attraction that obtains be- 
tween the minute particles of different bodies, and 
which is the means of carrying on ſo many other 
operations of nature. And, indeed, upon this prin- 
ciple, air ſeems better fitted to be a general ſolvent. 
than any fluid we know of, becauſe its particles, not 
_ attracting each other, are more at liberty to unite 
themſelves to the minute particles of other bodies, 
which they do attract, and accordingly we find the 
atmoſphere contains in it bodies of all kinds. 

The particles of volatile ſpirits, which are ſo 
eaſily, and fo much rarefied by heat, ſeem to cohere 
very ſlightly together, and, therefore, may be more 
readily attracted by the air, and (evaporate more 
quickly than other fluids. The particles of odori- 
ferous bodies ſeem to be ſtrongly attracted by the 
air, as they are ſo readily difperſed through it, and 
camphor, which is a light volatile body, may be in- 
tirely diflolved in the air, without leaving any re- 
mainder. The air abounds with vitriolic and other 
acids, as is plain from the ruſting of iron expoſed 
to it. It abounds alſo with ſulphurous, nitrous, and 
other inflammable particles, as appears by the frequent 
meteors kindled in it. In ſhort, the atmo] phere, as 


evaporation, but has recourſe to others of a different kind. 
Now as the Abbe's works have been ſome years publiſhed, it 
might be ſuſpected that the author of this eſſay had borrowed a 
.hint from thence without acknowledging it, which would have 
been diſingenuous: he, therefore, thinks himſelf obliged to de- 
Clare, what is certainly true, that he has not here repreſented 
any thing as new, which he was conſcious had ever been pro- 
poled by any one before him, even as a conjecture. 
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Dr. Boerhaave obſerves, may be conſidered as a 
chaos containing particles of all kinds of matter. 
And, here it may be obſerved, tha the ſeveral fluids 
that are diffolved in the air, will probably affiſt in 
diſſolving and taking up the ſubtile effluvia, which 
are carried off from volatile bodies. The air, we find, 
is neceſlary for the preſervation of animal life; but 
When it has paſſed two or three times through the- 
lung of an animal, it becomes unfit for reſpiration, : 
longs an an incloſed in ſuch air will ſoon expire; 
| whether the air we breathe depoſites in our lungs any 
kind of matter neceſſary to the ſupport of life, I can- 
not pretend to judge. But I think we may be ſure 
that one purpoſe for which air was deſigned, is the 
carrying off that moiſture, and other perſpirable 
matter, which conſtaatly exhales from the lungs.. 
Now as air loſes nothing of its elafticity, by paſſing. 
through the lungs, it will ſtill continue fit for ſuch. 
purpoſes, in the animal oeconomy, as may be anſwer- 
ed by the alternate expanſion. and contraction of the: . 
jungs in reſpiration. And, therefore, I believe that 
air is rendered unfit for reſpiration, chiefly. by being. 
ſaturated with. that moiſture, and other ah Dare 
matter, which it meets with in the lungs, and 
thereby loſing its power of diſſolving, and carrying 
off any more of that kind of matter, which will then 
continually increaſe and clog the lungs, fo. that an 
animal incloſed in ſuch air will die, perhaps ſome- 
what in the ſame manner, though not fo quickly : as 
if it had been drowned. 
Does it not ſeem probable. that, in the conſtant 
and quick evaporation of moiſture from the lungs, 


tome degree of cold may be produced, as it; is in 
other 


0} 

other evaporations, which, together with the freſh air 

taken in, may ſerve to cool the lungs, and the blood 
paſſing through them * ? * l 


* As air, even when incorporated with water, does not loſe 
its elaſticity, I took it for granted, that it would not become 
leſs elaſtic by paſſing through the lungs of an animal. But being 
told, that the contrary opinion was held by ſome, wiid-ſuppoſed 
that air, having paſted through the lungs of an animal, became 
 _unkit for reſpiration by loſing its elaſticity, I refolved to. try how 
the fact was, by the following experiment. In a receiver eight 
inches diameter, and twelve inches high, having under it a ſoft 
piece of oyled leather, I included a pretty large chicken, and ticd 
the receiver cloſe down to the table; through a hole in the top 
of the receiver went a glaſs tube, open at both ends, .cemented 
round the hole with wax, the lower end was immerſed in water 
(tinged blue) which ſtood in a glaſs under the receiver, In 
about an hour after the chicken was included, it grew very much 
diſtreſſed, gaped wide, and breathed with great difficulty, and 
in half an hour more it ſeemed almoſt ready to expire; the 
inſide of the receiver was then covered with moiſture, which in 
ſome places ran down in drops. Now if the included air had 
Joſt any of its elaſticity by paſſing through the lungs of this ani- 
mal, it could not have preſſed ſo ſtrongly on the water in the 
glaſs as it did at firſt, and then the external air would have 
preſſed through the tube, and appeared coming up through the 
water in bubbles; but no ſuch thing happened, for as ſoon as 
the receiver was tied down, the water in the tube roſe about one 
fifth of an inch above the water in the glaſs, and fo continued 
during the whole time of the experiment, except that it roſe 
and fell near one tenth of an inch every time the chicken breath 
ed; and theſe vibrations of the water in the tube, I obſerved 
grew ſlower, and moved through a greater ſpace towards the 
latter end of the time; which ſhewed that the chicken then 
took in more air every time it breathed than it did at firſt. After 
things-had ſtood thus above an hour and a half, and thoſe who 
ſaw the experiment were convinced that the included air had not 
Joſt any of its elaſticity, though grown quite unfit for reſpira- 
tion, the animal being ready to expire in it, I thought it unne- 
ceſſary to confine the chicken any longer, and it ſoon recovered. 
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Air is not leſs neceſſary for the ſupport of fire 
than of animal life, for fire will not long conti- 
nue to burn without a circulation of freſh air, which 
I ſuppoſe happens not from its adding any thing to 
the pabulum of fire (for that ſeems unneceſſary) 
but rather on this account. The air immediately 
about a body on fire, is heated and made ſpecifically 
lighter than the air at ſome diſtance from it. This 
hot air muſt, therefore, aſcend and carry with it all 
thoſe minute particles of different kinds, which are 
thrown off from the burning body, and which other- 
wiſe would reſt upon its furface, and thereby clog 
and ſtop the ſubtile vibrations of the burning matter, 
in which the nature of fire partly conſiſts. If, 
therefore, fire be confined in a cloſe place, where 
there can be no circulation of freſh air, the air about 
it being ſoon ſaturated, with the particles ariſing from 
the burning matter, will not be able to take up any 
more of them, and, therefore, the fire muſt go out 
ſmothered as it were in its own aſhes. And hence 
it is, that fire burns faſter when air is ſtrongly blown 
upon it; for this air carries off the aſhes as faſt as 
they are formed on the ſurface of the burnihg bo- 
dy, and thereby keeps thoſe particles that have juſt 
taken fire quite free from any thing that can impede 
or clog their vibratory motion. This air will alſo 
ſpread the fire quickly through the fuel, by blowing 
the particles that are already kindled amongſt them 
that are not; and, r rhaps, the motion of the air 
may promote theſe ſubtile vibrations in the burning 

matter, by which the fire is propagated through its 

parts. 


Though 
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Though the particles of fluids, in common evapo- 
ration, are raiſed into the atmoſphere, by the at- 

tracting and diſſolving power of the air, yet in ſome , 
particular. caſes vapours will riſe into the air on an- 
other account ; for in ſome places the earth often 
ſends forth hot elaſtic vapours that riſe into the air 
by means of their elaſticity, and carry with them 
mineral particles of different kinds. Fermentation 
generates elaſtic vapours, which expand themſelves 
into the air. And the particles of water, when 
ſufficiently heated, acquire a repelling force, which 
ſeparates them from the ſurface of the water, and 

throws them upwards into the air. But all theſe 
vapours ſoon loſe that elaſticity by which they were 


firſt raiſed, and they are then retained, and kept 


ſuſpended in the air, by the fame power that r 
ſuſpended all theſe vapours that riſe without any 
elaſticity in common evaporation. That the parti- 
cles of ſteam, which riſes from hot water, are en- 
dued with a repelling force, appears plainly when 
water is boiled in a cloſe _— for then the ſteam 
becomes ſo exceedingly that, unleſs proper 
caution be uſed, it Sl burſt the ſtrongeſt veſſel. 
In this caſe the boiling water, being ſtrongly preſſed 
by the force of the included ſteam, conceives a much 
greater heat, than it will do in an open veſſel; for 
even when water is boiled 1 in the open air, it 18 ee 
what hotter when the atmoſphere is heavy, than 
when it is light, which ſhews that preſſure, upon 
boiling water, increaſes its heat; the reaſon of which 
we ſhall ſee preſently. 

But the moſt remarkable Phænomenon that at- 


tends the boiling of water, is thoſe large bubbles 
Which 


„ 
which continue to riſe from the bottom whilſt even 


the water boils, and long after all the air is driven 
out of it. Dr. Boerhaave, in his Elements of Che- 
miſtry, part II. has proved, by ſeveral arguments, 
that theſe bubbles do not ariſe from air; and with 
regard to their production, he ſeems to be of the 
ſame opinion with Stairs (to whoſe work he refers) 
that they ariſe from ſome active fires reſiding in the 
water. . Mariotte, whom he alſo mentions on this 
_ occaſion, calls theſe bubbles fulminations, and ſup- 
poſes that they may ariſe from ſome ſaline particles 
contained in the water, which being heated act in 
the ſame manner with the aurum fulminans. I find 
It is a received opimon (but how generally I cannot 
tell) that theſe bubbles are occaſioned by ſome ſub- 
tile elaſtic fluid, tranſmitted from the fire through 
the bottom of the veſſel. However, I conceive that 
the fluid ſo ſubtile as to paſs readily through the 
bottom of the veſſel, would paſs alſo through the 
water ſo eaſily as not diſturb it; and, therefore, I 
| have for ſome time ſuſpected that theſe bubbles are 
formed only by an elaſtic fleam, in the manner 1 


ſhall now deſcribe. The particles on the ſurface of 


the water long before it boils, will, by means of 


the repelling force, which the heat introduces amongſt 


them, riſe in ſteam, and will infinuate themſelves 
into the air, which yields eaſily to them; but thoſe 


particles that are preſſed againſt the bottom, by the 


weight of the atmoſphere, and of the incumbent 
water, will require a great degree of heat to render 
them ſo elaſtic, that they ſhall be able to overcome 
this reſiſtance, and expand themſelves into a greater 
ſpace, Now fince heat expands water, and makes 

its 
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2 es repel each other according to its different 
we may reaſonably ſuppoſe that theſe particles, 
= their being in contact with the denen of the 
veſſel, may, at length, acquire ſuch a degree of heat 
as will give them a repelling force ſufficient to over- 
come the preſſure they ſuſtain, and expand them 
ſuddenly into thoſe large bubbles that aſeend through 
the water when it boils violently. I have lately 
made ſome obſervations and experiments, which 
ſeem very much to favour this opinion. Theſe 
bubbles, which aſcend from the bottom, I obſerved 
always 
thofe ſmall bubbles, which adhere to the bottom, 
for ſome time before they aſcend, often diſappear 
 Intirely before they reach the ſurface; which ſhews, 
that when the matter they contain, or any part of 
it, loſes the heat it had at ia, it is turned into wa- 
ter. When water, that has juſt boiled, is poured into 
a glaſs, : and ſet under the receiver of an air pump, and 
the air is almoſt drawn out, the water appears to 
boil more violently than it does on the fire; and 
the bubbles do not all riſe from the bottom, but 
break out from other parts of the water, eſpecially 
towards the middle, where we may ſuppoſe it hotteſt. 
In this caſe no ſubtile fluid can bs ſuppoſed to riſe 
through the bettom of the veſſel ; but the heat, 
which the water retains, will give its particles an 
elaſtic force ſufficient to overcome the preſſure of 
what little air remains in the receiver, and expand 
them into bubbles; and that theſe bubbles are 
compoſed of ſteam appears plainly from this expe- 
riment, for as ſoon as they begin to aſcend, the re- 
ceiver is filled with ſteam, which being condenſed 
Vol. LV. A a by 


leſs before they reach the ſurface, and 


very rate and homogeneous 
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by the cold, runs plentifully down its ſides in water. 
After a veſſel of water had boiled till all the air bub- 
bles were driven out of it, I turned upon its mouth 
a large glaſs that lay in the water; the bubbles that 
aſcended under the glafs remained in the upper part 
of it, and forced out the water it before contained, 
and then the. claſtic matter in the glaſs overturned 
it, againſt the fide of the veſſel, and burſting out 
aſcended to the top in one large bubble, upon which. 
the ſteam on the ſurface appeared to be much in- 
creaſed. Now oO that the matter contained 
in thoſe bubbles, w is quite tranſparent, being a 
et Ba. afterwards 
like ſteam _ it is mixed with the air. Nut I 
thought I ſhould make a more decifive experiment, 
if I could obſerve the effects of very hot ſteam con- 
veyed under boiling water. Therefore when an 
zolipile had boiled till the at was all driven out of 
the water it contained, without taking it off the fire, 
I immerſed its pipe into a veſſel of water which had 


iſſued from the pipe, roſe up in — large bubbles 
through the water, and made it ſeem to boil violently. 
Then I held a large glaſs of cold water, ſo that the 
pipe of the boiling zolipile was immerſed into it. At 
firſt none of theſe large bubbles appeared; for the 
ſteam being then condenſed by the cold water, was 
mixed with. it, making a very uncommon. noiſe ; 
but as foon as the water in. the glaſs grew = hot: 
this noife ceaſed; and the ſteam. being no longer 
condenſed roſe in large bubbles, and made the Wa- 
ter 2 to boil. with great violence. 


Theſe 


juſt been boiled, and immediately the ſteam, which 


NS 
Theſe obſervations and experiments ſeem to diſco- 
ver to us fully the nature of thoſe bubbles that 
aſcend through boiling water. And from hence I 
we may learn the reaſon why any fluid, in an 
veſſel, will acquire only a certain degree of 
beat when it boils, and will not grow hotter after- 

wards; and why different fluids will acquire different 
degrees of heat in bailing? The parts of the fluid 
_ neareſt the bottom grow hot at firſt, and 
expanded and made lighter, they aſcend and change 
place wich the colder and heavier parts (which 
 occafons that intefbine motion we perceive in liquors 
while they - are growing bot) ; and thus the heat 


gf the whole will increaſe, until thoſe particles, 
dtat are in contact with the bottom of the veſſel, 


acquire ſuch a degree of heat as will give them 
a repelling force able to overcome the weight 
of the atmoſphere, the weight of the incumbent 
fluid, and the tenacity of its particles; and then 
they will be ſuddenly expanded into bubbles of 
ſeam, and aſcend quickly to the top, without com- 
municating this heat to the ſurrounding fluid: for 
as theſe bubbles have a degree of heat but little ſu- 
. _= to that of the fluid, and juſt ſufficient to keep 
em expanded, if they were to loſe this heat, by 
communicating it to the fluid in their aſcent, they 
would all diſappear before they got to the ſurface ; 
or if the whole fluid was to grow as hot as the bub- 
bles, it would, like them, be all turned into elaſtic 
ſteam; and, therefore, the fluid itſelf cannot grow 
hotter than when theſe bubbles began to aſcend. 
That theſe bubbles are really hotter than the other 
parts of the fluid I found by the following experi- 
„ ment. 


being then 
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ment. A tin veſſel, about nine inches 1 in diameter, 
was ſet on the fire, ſo that the water on one ſide only 
boiled violently, but the motion ariſing from thenee: 
made all the water circulate through the veſſel; and, 
therefore, all the water (after the veſſel had boiled 
for ſome time) muſt have acquired the ſame degree 
of heat. I then held a mercurial thermometer, with 
Fahrenheit's ſcale, under the water; where it was 
juſt out of the reach of the bubbles, it roſe there 
no higher than to 211; but when it was held among 
the bubbles, where they aſcended thickeſt, it roſe 
to 212, which is uſually reckoned the mean heat of 
| boiling water, though it ſeems rather to be the heat 
of the ſteam contained in the bubbles; and, there- 
fore it is ſomewhat greater than the heat which wa- 
ter will bear without being turned into ſteam. The 
heat of the water was not then ſo great as it ſome 
times 1s, for the atmoſphere was then very light, the : 
barometer ſtanding at 29. 
From what has been ſaid, it follows, that che de- 
grees of heat neceſſary to raiſe theſe bubbles in any 
fluid, and make it boi}, will be greater as the fluid: 
is more ſtrongly preſſed, and as its particles are more 
_ tenacious or viſcid. And this we find is exactly 
agreeable to experience. For ſpirit of wine, which 
is a fluid very light, eafily rarefied, and in no degree- 
viſcid, will boil with a leſs heat than water does. 
But mercury, whoſe particles are heavier, and oil or 
pitch, whoſe particles are more viſcid, than thoſe of 
water, will require a much greater degree of heat to 
make it boil than water does. And it is known,. 
that water boiled in a cloſe veſſel, where it is ſtrong- 
ly r by the confined elaſtic team, will: become 
much 


[ 181 ] 


much hotter than when boiled in the 


open air; fo 
that if the cloſe veſſel ſhould burſt, or be opened 
_ fuddenly, I doubt not but the whole body of the 
water would immediately expand. itſelf 1870 ſteam, 
and fly out of the veſſel with great violence. 

I know not whether theſe experiments, and the 
obſervations founded upon them, will appear new: 
to you as they did to me; ſuch as = are, I ſub- 


mit them to * conſideration ; and am, 


With great pen, 
Your moſt obedient. 


Ho mble ſervant, 


Trinity College, Dublin 
22 50 3 Hugh Hatallton. 
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XXIV. Phyfial and M. ceorogica 5 
1 Hons, Comjecturet, and , by Ben- 


jamin Franklin, LL. D. and E. R. * 


HE particles of air ace kept at a 
— from each other IO : 


mutual repulſion. 


Every three particles — 1 ally re- 
pelling each other, muſt form an equilateral tri- 
angle. : 
| Al the particles of air gravitate towards the earth, 
= . -which gravitation compreſſes them, and ſhortens the 
Sas of the triangles, otherwiſe their mutual re- 
pellency would force them to greater diſtances from 
eeach other, 

| Whatever particles of other matter (not endued 


with that 4 ) are ſupported in air, muſt ad- 
here to the avs: 2 of air, and be ſupported by 


them; for in iche vacancies there is nothing they can 
reſt on. 


water will diſſolve in air, as ſalt in water. 


The ſpecific gravity of matter is not altered by di- 
viding the matter, though the ſuperficies be increaſed. 
Sixteen leaden bullets, of an ounce each, wh as 


much in water, as one of a pound, whoſe ſuper- 
ficies is leſs, 


* On reading the preceding paper in the Society, i it was re- 
collected that this paper, ſimilar in ſome particulars, had been 


communicated to the Society about nine paws before, though 
not till now printed, 


Therefore 


Air and water mutually attract each other. Hence BED: 


WU 
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Therefore the ſupporting of ſalt in water is not 
owing to its ſuperficies being encreaſed. | 

A lump of falt, though laid at reſt at the bottom 
| of a veſſel of water, diſſolve therein, and its 
parts move every way till equally diffuſed in the water; 
therefore there is a mutual attraction between water 
and ſalt. E y particle of water aſſumes as many 
of ſalt as can to it ; when more is added, = 
procynmtes, and will not remain ſuſpended. 

Water, in the ſame manner, will diſſolve in air, Thu 
every particle of air aſſuming one or more particles 
of water; when too much is. added, it precipitates | 
in rain. 

But there not being the fame contiguity between: 

the particles of air as of water, the ſolution of wa- 
ter in air is not carried on without a motion of the 

air, fo as to cauſe afreſh acceſſion of dry particles. 

Part of a fluid, having more of what it diſſolves, 

will communicate to other parts that have leſs. 

Thus very ſalt water coming in contact with freſh, 

communicates its ſaltneſs till all is equal, and the: 
ſooner if there is a little motion of the water. 

Even earth will diflolve, or mix with air. A 
ſtroke of a horſe's hoof on the ground in a hot 
duſty road, will raiſe a cloud of duſt, that ſhall, if 

there be a light breeze, expand every way till perhaps ̃ 

near as big as a common houſe. Tis not by me- 
chanical motion communicated to the particles of duſt 
by the hoof, that they fly ſo far, nor by the wind 
that they ſpread ſo wide. But the air near the ground, 
more heated by the hot duſt ſtruck into it, is rarified 
and riſes, and in riſing mixes with the cooler air, and 
communicates of its duſt to it, and it is at length ſo 


diffuſed | 


3 
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diffuſed as to become inviſible. Quantities of duſt 

are thus carried up in dry ſeaſons. Showers waſh it 

from the air and bring it down again. For water 
attracting it ſtronger, it quits the air and adheres to 
the water. 

Air ſuffering contiousl changes in \ the gre: of 
its heat, from various cauſes and circumſtances, and 
conſequently changes in its ſpecific Sravity, muſt 

therefore be in continual motion. | 
A fmall quantity of fire mixed with water for de- 

| gree of heat therein) ſo weakens the coheſion of its 
particles, that thoſe on the ſurface _ quit it, and 
adhere to the particles of air. 

A greater degree of heat is required to break the 
coheſion between water and air. 

Air moderately heated will fu pport a greater quan- 
tity of water inviſibly than cold air; for its particles 
being by heat repelled to a greater diſtance from 

each other, thereby more eaſily keep the particles of 

water, that are annexed to them, from running into 
coheſions that would obſtruct, refract, or reflect the 
light. 

1 when we breathe in warm air, though the 
ſame quantity of moiſture may be taken up from 
the lungs as when we. breathe in cold air, yet that 

moiſtare is not fo viſible. 

Water being extremely heated, 7. e. to the degree 
of boiling, its particles, in quitting it, ſo repel each 

other, as to take up vaſtly more ſpace than before, 

and by that repellency ſupport themſelves, expelling 
the air from the ſpace they occupy. That degree of 
heat being leſſened, they again mutually attract, and 
having no air-particles mixed, to adhere to, by 


2 Which 
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which they might be fu pported and kept at a di- 
ſtance, they inſtantly fall, coaleſce, and become wa- 
ter again. 
The water commonly diffuſed in our atmoſphere 
never receives ſuch a degree of heat from the ſun, 
or other cauſe, as water has when boiling; it is not, 
therefore, ſupported by ſuch heat, but by adhering 
to air. 
Water being diſſolved in, and adhering to air, 
that air will not readily take up oil, becauſe of the 
natural repellency between water and _ 
Hence cold oils evaporate but ſlowly, the air 
having generally a quantity of diſſolved water. 
ODiül being heated extreamly, the air that approaches 


is ſurface will be alſo heated extremely; the water 


then quitting it, it will attra& and carry off oil, 
which can now adhere to it. Hence the quick eva- 
poration of oil heated to a great degree. 
Oil being diſſolved in air, the particles to which 
it adheres will not take up water. 

Hence the ſuffocating nature of air impregnated 
with burnt greaſe, as from ſnuffs of candles, and the 
like. A certain quantity of moiſture ſhould be every 
moment diſcharged and taken away from the lungs. 
Air that has been frequently breathed is already 
_ overloaded, and for that reaſon can take no more, 
ſo will not anſwer the end. Greaſy air refuſes to 
touch it. In both caſes ſuffocation for want of the 
diſcharge. 


Air will attract and ſupport many other ſub- 
ſtances. 


A particle of air loaded with adhering water, or 


any other matter, is heavier than before, and would 
deſcend. 
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The atmoſphere ſuppoſed at reſt, a loaded de- 


ſcending particle muſt a& with a force on the par- 
ticles it paſſes between, or meets with, ſufficient to 
overcome in ſome degree their mutual repellency, 
and puſh them nearer to each other. 


=: Thus, ſuppoſing the particles 
. ABCD, and the others near 


FO BO Co Go them, to be at the diſtance 


00 Do o cauſed by their mutual repel- 
00 0 o 0 lency (confined. by their com- 
„ mon gravity) if A would de- 
ſcend to E, it wt paſs between B and C. When it 
comes between B and C, it will be nearer to them than 
before, and muſt either have puſhed them nearer to 


F and G, contrary to their mutual repellency, or 
paſs through by a force exceeding its repellency with 


them. It then approaches D, and, to move it out of 


the way, muſt act on it with a force ſufficient to 


overcome its repellency with the two next lower par- 
ticles, by which it is kept in its preſent ſituation. 
Every particle of air, therefore, will bear any 


load infaice to the force of theſe repulſions. 


Hence the ſupport of fogs, miſts, clouds. 
Very warm air, clear, though ſupporting a very 
great quantity of moiſture, will grow turbid and 


dloudy on the mixture of a colder air: as foggy tur- 


bid air will grow clear by warming. 
3 the ſun ſhining on a morning fog, diffipates 
Clouds are ſeen to waſte in a ſunſhiny day. 
1 cold condenſes and renders viſible the vapour. 
A tankard, or decanter, filled with cold water, will 
condenſe the moiſture of warm clear air, on its 
outſide, where it becomes viſible as dew, coaleſces 
into drops, deſcends 1n little ſtreams, 
4 | The 
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The ſun heats the air of our atmoſphere moſt near 
the ſurface of the earth; for there, beſides the direct 
rays, there are many reflections. Moreover, the earth 
itſelf being heated, communicates of its heat to the 
neighbouring air. 

The higher regions having only the direct rays of 
the ſun paſſing through them, are comparatively very 
cold. Hence the cold air on the tops of mountains, 
and ſnow on ſome of them all the year, even in the 
torrid zone. Hence hail in ſummer, 
I the atmoſphere were, all of it (both cove and 
delow) always of the ſame temper as to cold or heat, 
then the upper atr would always be rarer than the 
lower, becauſe the preſſure on it is leſs ; conſequently 
lighter, and therefore would keep its place. 
But the upper air may be more condenſed by cold, 
than the lower air by preſſure. The lower more 
expanded by heat, than the upper for want of preſ- 
ſure, In ſuch caſe, the upper air will become the 
heavier, the lower the lighter. 

The lower region of air being heated and expand - 
ed, heaves up and ſupports, for ſome time, the 
colder heavier air above, and will continue to ſupport = 
it while the equilibrium is kept. Thus water is ſup- 
ported in an inverted open glaſs, while the equili- 
brium is maintained by the equal preſſure upwards 
of the air below; but the equilibrium by any means 
breaking, the water deſcends on the heavier fide, and 
the air riſes into its place. 

The lifted cold heavy air over a heated country, 
becoming by any means unequally ſupported, or un- 
equal in its weights, the heavieſt part deſcends firit, 
and the reſt follows impetuouſly. Hence guſts after 
heats, and hurricanes in hot climates. Hence the 

B - " . 


2 
uy 


air of guſts, and hurricanes cold, though in hot 
climes and ſeaſons; it coming frat above. 

The cold air deſcending from above, as it pene- 
trates our warm region full of watry particles, con- 
denſes them, renders them viſible, forms a cloud 
thick and dark, overcaſting ſometimes at once, large 
and extenſive; armen when ſeen at a diſtance, 
ſmall at firſt, gradually increaſing; the cold edge, 

or ſurface, of the cloud, condenſing the vapours next 
it, which form ſmaller clouds, that join it, encreaſe 
its bulk, it deſcends with the wind and its acquired 

weight, draws nearer the earth, grows denſer with 
continual additions of water, and — heavy 
ſhowers. 
Small black clouds thus appearing in a clear ky, 
in hot climates, portend * and warn ſeamen to 
hand their fails. 
The earth turning on its axis in about 24 hours, 
the equatorial parts muſt move about 15 miles in 
each minute. In northern and ſouthern latitudes this 
motion is gradually leſs to the Poles, and there no- 
thin ; 
i there was a general calm over the face * the 
lobe, it muſt be by the air's moving in every part, 
as faſt as the earth, or ſea, it covers. 

He that ſails, or rides, has inſenſibly the ſame 
degree of motion, as the ſhip, or coach, with which 
he is connected. If the ſhip ſtrikes the ſhore, or the 
coach ſtops ſuddenly, the motion continuing in the 
man, he is «ad forward. If a man were to 
jump from the land into a ſwift failing ſhip, he 
would be thrown backward (or towards the ſtern) 
not . at firſt the motion of the ſhip. | 


He 
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He that travels, by ſea or land, towards the equi- 
noctial, gradually acquires motion; from it, loſes. 

But if a man were taken up from latitude 40 
(where ſuppoſe the earth's ſurface to move 12 miles 
per minute) and immediately ſet down at the equi- 
naoctial, without changing the motion he had, his 
| heels would be ſtruck up, he would fall weſtward. 
Tf taken up from the equinoctial, and ſet down 1 in 
latitude 40, he would fall eaſtward. 
The air under the equator, and between the tro- 
pics, being conſtantly heated and rarified by the ſun, 
| riſes. Its place is ſupplied by air from northern and 
ſouthern latitudes, which coming from parts where 
the earth and air had leſs motion, and not ſud- 
_ acquiring the quicker motion of the equatorial 

h, appears an eaſt wind blowing weſtward, the 

_* moving from well to eaſt, and flipping under 
the air. 

Thus, when we ride in a calm, it ſeems a wind 
againſt us. If we ride with the wind, and faſter, 

even that will ſeem a ſmall wind againſt us. 
I be air rarified between the tropics, and riſing, 
muſt flow in the higher region north and ſouth. Be- 
fore it roſe, it had acquired the greateſt motion the 
earth's rotation could give it, It retains ſome de- 
gree of this motion, and deſcending in higher lati- 
| tudes, where the earth's motion is leſs, will appear a 

weſterly wind, yet tending towards the equatorial 
parts, to ſupply the vacancy occaſioned by the air of 

lower regions flowing thitherwards. 

| Hence our general cold winds are about northweſt, 

our ſummer cold guſts the fame, 
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by it. 
and a warmer turned up from beneath it, thoſe warm 
winds would not be chilled ſo much. 


190 


The air in 1 ſultry weather, though. not cloudy, has 


a kind of hazineſs in it, which makes objects at a 


diſtance appear dull and indiſtinct. This hazineſs is 
occaſioned by the great quantity of moiſture equally 
diffuſed in that air. When, by the cold wind blow- 
ing down among it, it is condenſed into clouds, and 
falls in rain, the air becomes purer and clearer. 


Hence, after guſts, diſtant objects appear diſtinct, 


their figures ſharply terminated. 

Extreme cold winds congeal the ſurface of the 
earth, by carrying off its fire. Warm winds after- 
wards blowing over that frozen ſurface will be chilled _ 
Could that frozen ſurface be turned under, 


The ſur face of the earth is alſo ſometimes much 


heated by the ſun; and ſuch heated ſurface not being 


changed, heats the air that moves over VP 
Þ» Seas, lakes, and great bodies of water, agitated 
by the winds, continually change ſur faces; the cold 


ſurface in winter is turned under, by the rolling of 


the waves, and a warmer turned up; in ſummer, 
the warm is turned under, and colder turned up. 
Hence the more equal temper of ſea- water, and the 
air over it. Hence in winter, winds from the ſea 
ſeem warm, winds from the land cond. In ſum- 


mer the contrar. 


Therefore the lakes We of us * as. they 


are not fo much frozen, nor ſo apt to freeze as the 


earth, rather moderate. than Increaſe the coldneſs of 
our winter winds. D 

The air over the ſea being warmer, and therefore 
lighter in wintzr than the air over the frozen land, 


* In Penſilvania. 
may 
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may be another cauſe of our general north- weſt 
winds, which blow off to ſea at right angles. from 
our North American coaſt; the warm light ſea 
air riſing, the heavy cold land air prefling into its 
place. 


Heavy fluids deſcending frequently * att 
or whirlpools, as is feen in a funnel, where the water 
acquires a circular motion receding every way from 
a centre, and leaving a vacancy in the middle, greateſt 
above, and leſſening downwards, like a pruning 
trumpet, its big end upwards. 
Air deſcending, or aſcending, may foes the ſame 
kind of eddies, or whirlings, the parts of air ac- 
quiring a circular motion, and receding from the 
middle of the circle by a centrifugal force, and leav- 
Ing there a vacancy, if deſcending, greateſt above, 
and leſſening downwards; if aſcending, greateſt be- 
low, and leſſening npwards, like a ſpeaking trumpet, 
ſtanding its big end on the ground. 

When the air deſcends with violence in ſome 
places, it may riſe with equal violence in others, 
and form both kinds of whirlwinds. 

The air in its whirling motion receding every way 
from the centre, or axis, of the trumpet, leaves there 
a vacuum, which cannot be filled through the ſides, 
the whirling air as an arch preventing; it muſt then 
Preſs 1 in at the open ends. | 

The greateſt preſſure inwards muſt be at the lower 
end, the greateſt weight of the ſurrounding : atmo- 
ſphere being there. The air entering riſes within, 
and earries up duſt, leaves, and even heavier bodies 


that happen in its way; as the eddy or whirlpool 
paſſes over land, 


TI 
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If it paſſes over water, the weight of the ſurround- 
ing atmoſphere forces up the water into the vacuity, 
part of which, by degrees joins with the whirling 

air, and adding weight, and receiving accelerated 
motion, recedes {till farther from the centre, or axis, 


of the trump, as the preſſure leſſens, and at laſt, as 
the trump widens, is broken into ſmall particles, and 
ſo united with air, as to be ſupported by it, and be- 
come black clouds at the top of the trump. 
Thus theſe eddies may be whirlwinds at land, 
waterſpouts at ſea, A body of water ſo raiſed may 
be ſud 
ſtrength to ſupport it, or the whirling arch is broken 
ſo as to let in the air; falling in the ſea, it is harmleſs, 
unleſs ſhips happen under it. But if in the pro- 
greſſive motion of the whirl it has moved from the 
ſea over the land, and there breaks, ſudden, violent, 
and miſchievous torrents are the conſequence, 
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ly let fall, when the motion, &c. has not 


_ Boſton, the capital town, in the 
Maſſachuſett's Bay, where it has been 
A. D. 1649, 1666, 1678, - 1689, 1702, 1727, 
1730, 1752, and at this preſent time, 1764, and 
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Practice of Inoculatiom for the Small Pox, 
in the Britiſh American Provinces, gt 
cularly in New England: Adareſſed to 
John Huxham, M. * * K. S. By 
Benjamin Gale, AM. 


Read May 23, FH E ſmal pox, 3 the vigilant 
1765. execution of the f_ ſubſiſting, in 


the 6 New England colonies, hath never ge- 


nerally prevailed among the inhabitants, excepting in 
province of the 


epidemical, 


where the ſucceſs — ineculation, after 


much oppoſition, and endeavours. uſed to bring the = 


lame into diſrepute, became: inconteſtably evident. 
In the provinces af New Vork, New: Jerſey, and 


Penſylvania, the like precautions have not been taken, 
and the ſmall pox has prevailed. in thoſe proxinces, 


but more eſpecially in the capital towns, and; places 


of the whites 300. 


2340 


adjacent, once in about: fix. or- ſeven years, where 
— hath been practiſed. with ſurpriſing, ſuc- 
cels, to the * of the lives of many. 


A. D. 1702, the inhabitants of the town of 
Boſton were 6750 ſouls, at this time there died 
A. D. 1 721, the number of 
the inhabitants were 105 567, beſide: thoſe. moved out 
to avoid the diſeaſe ; the diſcumbents were 5,989, 
Vol. LV. CE © whereof 
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whereof 844 died, 7. e. near one in ſeven. At this 
time, in and about Boſton, 286 were inoculated, 
whereof 6 died, 7. e. about 1 in 48. This was 
the beginning of inoculation in New England, ſoon 
after it was tirſt practiſed in London “. A.D. 1730, 
the diſcumbents were eſtimated at 4000, whereof 
about 5oo died; of not 490. inoculated, 12 died, 3s e. 
1 of | 
..- B. 1752, there was an exact account taken, b 
order of the magiſtrates of the town of Boſton, and 
rendered upon oath (in order to remove the prejudices 
and objections made againſt 1 of all who 
had the ſmall pox, either in the natural way or by 
inoculation, and of the preciſe number of thoſe who | 
died of the ſmall pox in either way; by which account 
it appears that the number of thoſe who had the di- 
ſemper in the natural way, including blacks, amount- 
ed to 5,544, of. which number died, including 
blacks, 514; the whole number inoculated, including 
blacks, was 2, 113, of which died, including 
blacks, 30. At this time, all preſent ** the ſmall 
pox, except about 1574 ; the total of reſidenters (in- 
cluding 1544 negroes) being 15,734; thoſe who 
fled from the ſmrall pox eftimated at 1,800, - Hi- 
therto mercury had not been made uſe of i in en. 
lation in Boſton: 3-34, 

A. D. 1764, at this profent writing, the ſmall pox. 
is prevalent in the down of Boſton ; by the laft ac- - 
counts, 3000 had recoved from inoculation, in the 
new method, by the uſe of mercury, and 5 only 
had died, viz. children under 5 years ; ſo that it ap- 
pears, that death without inoculation is 1 in 7 or 83 


bo Dr. Douglas 8 — Hiſt. Vol. I. p. 395. 
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by inoculation without mercury, 1 in 80 or 100 
by inoculation with mercury, 1 in 800 or 1000. 
The uſe of mercury, in the ſmall pox, was 
| firſt hinted © by the learned Boerhaave, who died in 
1738; this intimation was improved, and mercury 
introduced into practice, by phyficians, i in the Englith 
American colonies, about 1745. h 
Several American phyſicians claim the ſecond 
glory to Boerhaave. Dr. Thomas of Virginia, and 
Dr. Muriſon of Long Iſland, in the province of 
New York, may juſtly have —_ that - honour, 
who have ſucceſsfully practiſed by the uſe of mer-. 
_ cury, perhaps before FI; either in Ng or- 
America. br 


During the late war, the fall gra was. brought 


1 into divers towns, in this and the other colomes, by 


the return of our ſoldiers. (employed in his ma- 
jeſty's ſervice, in the pay of the New England co- 
lonies) for winter quarters, and by feamen employed 
in our navigation to the Britiſh iſlands in the Weſt 
Indies, where the ſmall pox was univerſally preva- 


lent, which produced an univerfal concern among 


the inhabitants, Teſt the ſame ſhould. become ge- 
neral, and ſpread through this and the other colonies 
in New England. Whereupon application was made 

to the legiſlature of this colony, for liberty to inocu- 


late for the ſmall-pox, by the officers of our pro- 


vincial troops and others, which was accordingly 
granted; as like wiſe that hoſpitals for that purpoſe might 
be erected, in ſuch towns of the colony as ſhould { — 
cauſe to permit the fame. However, inſtead of re- 
oulating ſach hoſpitals as ſhould be erected for that 
purpoſe, by well-adapted laws, to prevent.any com- 
Lf C 2 munication 
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munication with theſe hoſpitals from abroad, or the 
ſubjects of inoculation leaving the ſame, without 
licence from the attending phyſician, unhappity that 
matters was left, to be regulated at the diſcretion of the 
overſeers of the ſeveral towns where inoculation 
ſhould be practiſed, which required the ſtricteſt laws, 
enforced by ſevere penalties, without which it would 
be impoſhble for the attending phyfician to reſtrain 
his patients, when grown impatient with confine- 
ment and a reeluſe life. 

From this defect, ſome perſons left the hoſpitals, 
not being duly cleanſed, and unhappily communi- 
cated the ſmall-pox to divers perſons, of which 
ſome died; whereupon the law permitting inocu- 
lation was repealed, notwithſtanding three hoſpi- 
tals had been erected in this colony, at no inconſider- 
able expence, and no further attempts were made, to 
regulate the practice of inoculation, by meaſures well 
adapted for that purpoſe. 

Whereupon perſons engaged in trade, ſeamen, 
and youth, living in ſea- port towns, and places more 
expoſed to frequent invaſions of the ſmall-pox, re- 
ſorted in great numbers to New York, in order to 
obtain inoculation. On this emigration of the inhabi- 
tants, and partly to prevent, but principally to ſecure 
againſt, the ſpreading of the contagion in the colony, 
the aſſembly prohibited inoculation within the limits 

of this colony, on very ſevere penalties; and in caſe 
people went into any other government to obtain 
it, ordered them not to return again to the co- 
lony, without firſt having remained out at leaſt 
twenty days after leaving the hoſpital, or place of 
infection, upon the penalty of twenty pounds; and 
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. 
if after remaining out of the colony twenty days, 
they ſhould unfortunately happen, either by their 
cloaths or otherways, to communicate the infection, 
they were made liable to pay, to the party injured, 
treble damages, and coſts of ſuit. Thus the 
practice of inoculation for the ſmall- pox ſtands 
wholly interdicted within the colony, and laid under 
ſuch difadvantages and diſcouragements, when per- 
fons go abroad to procure it, that we are in a great 
meaſure deprived of the only method, ever diſcovered 
to the world, to eſcape the hazards attending that 
N difcaſe, which has made ſuch havock of the human 


Was inoculation, upon ſome of our ſmall iſlands 
on the fea coaft, or on ſome point of land, at a 
proper diſtance from inhabitants, impracticable, with 
fafety to the inhabitants of this colony, I ſhould 
not think it unreaſonable wholly to ſuppreſs it; but 
without all doubt it may be ſo regulated, as to be 
wholly fafe, and without danger of communication; 
and therefore, I think, 1 may juſtly ſay, to deny 
liberty of inoculation to perſons in trade, ſeamen, and 
ſuch as are more immediately expoſed to the diſeaſe, 
or to lay thoſe who would go out of the colony to 

obtain it under ſo great diſadvantages, is an inva- 
ſion of the natural rights of mankind, and an ob- 


ſtruction to their parſuing the firſt law of human 
The well-peopling the colonies, and ſecuring our 
new acquifitions, are matters of great importance to 
our mother country, as well as to ourſelves; and the 
more it is effected from the colonies themſelves, 
without tranſporting ſettlers from the Kingdoms of 

5 = SGreat- 


Great-Britain and Ireland, the greater advantages muſt 
accrue to the manufacturers of the mother country 
as colonizing from the plantations will keep the 
price of labour at ſo bigh a rate, as will effectually 
prevent our engaging in manufactures, and greatly 
encreaſe the ſale of Britiſh . manufactures in Ame- 
. 

The number of the: inhabitants i in our old American 
ſettlements double bnce in twenty or twenty-five 
years, and in our-new made ſettlements, once in 
fifteen or twenty years. 

The New England colonies are better peopled den 
the other provinces and colonies in America, which 
I principally attribute to the tenure of our lands, 
wich are held in fee-ſimple, according to the tenure 
of the Manor of Eaſt Greenwich in Kent; and I 
humbly conceive nothing would ſo much facilitate 
the ſettlement of crown lands, obtained by our new 
acquiſitions in America, as their being granted in 
like manner: paying quit-rents to monopolizers of 
large tracts of land, is not well reliſhed by Ameri- 
cans, and has in iſelf a natural tendency to render 


the defence of the country againſt foreign invaders, 


and our ſavage enemies, deſpicably infamous. A 
ſignal inſtance of this happened during the French 
war, A. D. 1745. The colony of Connecticut having 
juſt before finiſhed the ſettlement of their new lands, 

, to the Manor of Livingſton, in the province 
of New York, being on the north-weſt frontiers of 
this colony, ſome ſculking parties of Indians being 
ſeen in the manor aforeſaid, the tenants left their 
ſettlements, which had been made almoſt a century 
before, and fled over into this country | to our new-made 
ſettlements, 
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ſettlements, which then had not been made more 
than ſeven years, where they looked upon them- 
ſelves as ſafe and ſecure ; a convincing proof that no 
men will face an enemy, like thoſe who fight pro 
aris et focis. Our ſouthern colonies, in particular, 
have been drove before a deſpicable enemy, like 
ſheep ; this never was the caſe even in the infant 
ſtate of theſe colonies. 
| The cenſus of the inhabitants of this colony, 
tranſmitted by Governor Fitch, A. D. 17 56, by order 
of the Lords of Trade, was 128, 218 ſouls _— 5 
and 3587 blacks; that of the year 1762, 141, 2500 
ſouls whites, 4.590 blacks, of which 930 were 


Indians. The levies of our fencible men diminiſhed 


the increaſe, ſo that the laſt ſeven years the colony 
only increaſed 13,000. On the peace, doubtleſs, the 
rapidity of population will recover; and in how 
ſhort a ſpace of time, the well ſettling our new ac- 
quiſitions may be effected, from all the American 
colonies collectively, 1 leave every one to determine; 
and [ cannot but think, that, whenever the ſtate of 
public affairs will permit the parliament of Great 
Britain to advert to the peopling and ſecuring the 
acquiſitions made in America, they will judge it 
| beſt effected, as much as may be, from her colonies 
in America; and that the law prohibiting inocula- 
tion in America will be accordingly annulled, by 
their ſuperintending authority, as prejudical to the 
population of the colonies. 
It appears from Dr, Douglaſs's account of the 
ſmall-pox in the town of Baſton, where he lived, 
and made critical obſervations, the three laſt times 
that it was epidemical there, viz. A. D. 1721, 17 39, 
| | a 
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_ owing to removing the fick, in order to prevent com- 


England colonies, and regulated by laws, well adapted 


5 20 
and 17 5, that the number of perſons viſited with the 
ſmall-pox, in the natural way, was 16047, of which 
1858 died ; and that in 1752, the nymber of thoſe 


who received the infection by inoculation, before mer- 


cury was made uſe of in Boſton in inoculation, amount- 
ed to 2113 perſons, of which 30 died (blacks in both 


being included) ; granting that thoſe who had the 


diſeaſe in the natural way ſtood an equal chance for 
life with thoſe who were inoculated, it appears that, 


in thoſe three years, there died 1831, in the town of 


Boſton only, for want of inoculation; by which 
deaths, according to the longeſt term of doubling 
the number of inhabitants in America, in one cen- 


tury from thoſe periods, the number, will be dimi- 


niſhed by 29,296, which is (from the beſt calculation 


1 am able to make) a number fa ſuperior to thoſe 


who came from Europe, into the New England co- 


lonies, from their firſt ſettlement, to this preſent. 


Various ſea-port towns, as well as ſome inland 


places, have been viſited with the ſmall-pox, ſince 


the firſt ſettlement of the New England colonies, by 
nene 
not more than one in four have recovered, partly 
municating the infection; and partly to the want of 
{ſkilful phyſicians, and faithful experienced, nurſes to 


"= N 


attend the ſick, which often obliged to make uſe of 
ſome of the moſt abandoned wretches, for want of 


( | 


ſuitable perſons who had had the, ſmall-pox, to. per- 


form that ſervice. 


Tt is much regretted by, many, that the practice of 
inoculation may not. be tolerated, in the New 


to 


4 


tans 0 


to prevent the ſpreading the contagion, amongſt ſuch 

as do not chuſe, and thoſe whoſe circumſtances will 

not IJ them, to comply with the „Ü—Ü— at- 
tending it. 


The increaſe of mankind has been more impeded 
by the ſmall-pox, than is uſually imagined ; it is not 
the loſs of one in fix or eight, who die with the 
diſeaſe, that is chiefly to be attended to, but the ac- 
cumulated loſs of all the poſterity, which might have 
deſcended from them, multiplied through all ſucceed- 
ing generations. Wherefore, perhaps, it might be 
thought wiſdom to addreſs the Throne for liberty to 
erect one hoſpital in each of the New England colo- 
nies for that purpoſe ; that thoſe, at leaſt, who are en- 
gaged in trade and. navigation, might have the benefit 
of inoculation, and be exempt from the hazard of the 
diſeaſe, while neceſſarily engaged in buſineſs abroad, 
and not endanger their friends on their return home. 


L Bleeding, at the firſt invaf on of the eruptive fe- 
ver, muſt be advantageous, when the blood is. 
rich and denſe, the cohefion of the com 
nent parts ſtrong, the patient plethoric, and 
the fever inflammatory. 
II. Bleeding muſt be prejudicial, if the quantity of 
blood is below the ſtandard of health, and. 
ſerous, the coheſion of the conſtituent compo- 
nent parts weak, and the fever low and 
depreſſed. 
III. Bleeding will not alter the ſtate of the blood, 
and reſtore the coheſion of its conſtituent 
component parts, when broken and diſſolved; 


conſequently it will be of no ſervice when at. 
Vol. LV. D d. tended: 


1 


tended with hemorrhages, unleſs the patient 

be plethoric, and the hemorrhages produced 

by an injudicious intempeſtive uſe of hot 
alexipharmic medicines *. 

IV. Bleeding in the ſmall-pox will not be attended 

with ſucceſs, when it would not be of ad- 
vantage in the ſame ſpecies of fever in any 
other diſeaſe. 

V. Mercurials alone are not to be relied on, in 
order to leſſen the number of puſtules, but 
muſt be prejudicial, when the blood is ferous, 
its texture weak, or the diſſolution of its 
conſtituent component parts compleat. = 


A Summary of the ſeveral Methods uſed by the moſt 
NO Inoculators in America. 


1 Method. The ſubj ects for 8 are di- 


rected to a light 8 diet for 14 days preceding 
the operation. All ſalt food, ſpirituous liquors, 


; butter, oil, &c. are © interdicted. 


= Calomel. ppt. 2 parts, ſulph. aurat. antimon. 1 
part, and with a ſtrong ſolution of g. arab. 
f. pil. 

N Sub. nitrat. cremor. tart. ſal. polychreſt. flo. ſulph. 
p. a. m. f. pulv. refrigerans; 30 or 40 grains to 


adults. 


* More have died in America, in the meaſles and ſmall- pox, 
by ſnake-root and ſaffron, by the preſcription of old women, 
both male and female, than by both theſe diſeaſes, where nature 


has been left to herſelf, 


R pulv. 
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N pulv. jallap. ſcammon. ſtib. nitrat. cremor, tartar. 
p. a. m. f. pulv. cathart. 


The day before inoculation, to adults, give I ij of 
the purging powder, with 5 gr. of calomel. The 
night following inoculation, give 10 or 12 gr. of the 
antimonial pill, repeating it three nights ſucceſſively. 
The morning after the third pill, give the cathartic 
powder, then repeat the antimonial pill and purge as 
before. The antimonial pill frequently purgeg, and 
vomits the firſt time of taking it. Every morning, 
including the day of inoculation, a portion of the 
refrigerant powder is given, except when the ca- 
thartics are preſcribed, and continued until tho 
eruption. Phlebotomy is directed, pro re nata. 


2 Method. R Pulv. antimon. crud. z vij. P. ſal. 
nitr. 3 iv. miſ. f. pul. Deflagrate in an iron 
ladle, ſcrape off the ſcoriæ, and reduce it to 
ZVV 
R Hujus pul. antim. gr. vj. calomel. ppt. gr. j. m.f. 

pul. To an adult give it every night at bed- 
time, eight nights ſucceſſively (regulating 
the diet as mentioned above) ; then inoculate, 
and repeat the powders, till the eruptive fever 
comes on, unleſs the ſalival glands are affected, 
in which caſe they are to be diſcontinued ; and 
upon the invaſion of the eruptive fever, the 
general antiphlogiſtic method is purſued. 


The third and laſt method I ſhall mention, is 
taken from a very famous (although I dare not ſay 
the moſt judicious) inoculatar, and is commonly 
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and third bolus of calomel, the ſan 


are bled, and phlebotomy i is repeated the day before 
the eruptive fever is expected; during this fever, the 
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entered upon, and the operation performed, without 


any regimen being previouſly enjoined, and often 
after free indulgence, This raſh inoculator preſcribes 
to adults, from 10 to 20 grains of calomel in an 


anodyne bolus over night; the next morning he exhi- 
| bits from 30 to 40 grains of pulv. cornachin. and the 
day following he inoculates in the uſual form. The 


yur Gong bolus is preſcribed every other night, and the 
next morning the pulv. cornachin. until four doſes of 


each are adminiſtered. Every other night, 3f crern. 
tart. is boiled in milk, and the whey 


drank going 
to-bed ; on the intermediate day, between the ſecond 


guine and plethoric 


patient is kept as cool as poſſible; balm tea acidulated 
with the juice of limes, lemons, or tamarinds, is 


: freely permitted; and if the fever runs high, bleed- 
ing is repeated pro re nata. 


This method ſucceeds well with the robuſt, wha 
fibres are like thoſe of Behemoth, and whoſe nerves 2 
are like braſs; but I have known others, who, being 


of a more delicate make, and their blood of a looſe. 

texture, fell a ſacrifice to this method; and others 

whoſe conſtitution was ruined by ſuch an indiſcrimi- 
nate and injudicious uſe of mercury, draſtic purges, 


and the lancet. 


It may be thought unneceſſary to wer my own 
particular method, more eſpecially as I had oppor- 


tunity to inoculate no more than 70 or 80 perſons, 
before the practice of inoculation was wholly inter- 
gicted by the legiſlature of the colony. 
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XXV. An Account of a Balance of a new 
 Confiruttion, ſuppoſed to be of Uſe in the 
Moollen Manufacture. 
B. D. Fellow of St. John's College, Cam- 
eg e 


Read June 6, TT is of conſequence in ſome branches 
5 of the woollen manufacture, that the 
thread of which any piece is woven ſhould be all of 
the ſame fineneſs. After it is ſpun, it is made into 
ſkains of the ſame length, and theſe are ſorted ac- 

_ cording to the fineneſs of the ſpinning. The manu- 
facturers uſually diſtinguiſh and denominate the fine - 
neſs, by the number of ſkains which go to the 
pound; the coarſeſt being about 12 to the pound, 
and the fineſt near 60. There is no other method of 
| ſorting in uſe, except by the eye; but it requires 
great nicety to diſtinguiſh the ſize of threads ſo 
ſmall, and long experience to know by the look 
only, how many ſkains of any particular fort will 
make a pound. A method of weighing them rea- 
dily would ſave much time: the machine here deli- 
Fic. f. heated is for that purpoſe. It reſembles the 
beam of a common pair of ſcales; at one 

end of it is a fixt weight, which I call the counter- 
poiſe, at the other a hook: in ſorting, the ſkain to be 
examined is put upon the hook, and ſinks down 
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XXV. An Account of @ Balance of a new 
Confiruttion, ſuppoſed to be of Uſe in the 


Moollen Manufacture. By W. Ludlam, 


B. D. Fellow of St. John's College, Cam- 
bridge. yy „„ 


Read June 6, TT is of conſequence in ſome branches 
— mM * of the woollen manufacture, that the 
thread of which any piece is woven ſhould be all of 
the ſame fineneſs. After it is ſpun, it is made into 
ſkains of the ſame length, and theſe are ſorted ac- 
cording to the fineneſs of the ſpinning. The manu- 
facturers uſually diſtinguiſh and denominate the fine- 
nels, by the number of ſkains which go to the 
pound ; the coarſeſt being about 12 to the pound, 
and the fineſt near 60. There is no other method of 
| ſorting in uſe, except by the eye; but it requires 
great nicety to diſtinguiſh the ſize of threads ſo 
ſmall, and long experience to know by the look 
only, how many ſkains of any particular ſort will 
make a pound, A method of weighing them rea- 
dily would fave much time: the machine here deli- 
Fic, . heated is for that purpoſe. It reſembles the 
G. I. . 
beam of a common pair of ſcales; at one 
end of it is a fixt weight, which I call the counter- 
poiſe, at the other a hook: in ſorting, the ſkain to be 
examined is put upon the hook, and ſinks down 
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3 
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more or leſs, according to its weight, till the 
counterpoiſe by riſing balances it, and then the 
index or cock of the beam points out, on a gra- 
duated arch, the number of ſkains of that ſort, 
which go to the pound. A ſcale, inſtead of the hook, 
might be uſed for weighing money, if the arch were 
properly divided for that purpoſe. 

Mr. Rouſe of Harborough, many years ago, made 
a machine for ſorting woollen thread upon the ſame 
principle with this ; but as what he did was moſtly 


tentative, he was not aware of ſome confiderable 


advantages which the theory points out. For the 


machine will not diſtinguiſh with equal nicety the 
 ſkains of every fize. In Mr. Rouſe's machine, the 
diviſions were too ſmall, and the largeſt chanced to 
fall at 18 to the pound ; but it would have been 


better if the finer forts had been more accurately di- 


ſtinguiſhed, as being of greater conſequence to be 


well ſorted, and more difficult to be ſorted by the 
eye only, than the coarſer ones. This machine di- 


ſtinguiſhes beſt the yarn of 36 to the pound, one 


of the fineſt ſorts, as I am informed, in common 


uſe, the largeſt diviſion lying between 36 and 37; 
the other diviſions are as large, and the whole range 


of the index as much as can be allowed without 
other inconveniencies. The theory contains the ne- 


ceſſary rules for finding the angle of the beam, for 
calcylating the diviſions on the arch, and for placing 
their largeſt interval in any part of them. 


Dire&ions 
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Diredti ons for making the As: 


IV conſiſts of a mahogony ſtand, a feel bk and 
braſs ring for the diviſions. = 
„ H is the triangular baſe of the ſtand, 
| IG, 
having a ſcrew in each angle to ſet it level: 
into this ts dove-tail'd the upright back K K; the 
ſtandard board LLL is put into a dove-tail'd 
groove in the back, and tenonted into the trian- 
gular board at the bottom, 
The two cocks CC, between which the arbor 
of the beam plays, and the * RR are fcrew'd to 
the ſtandard board LL. 
The beam A B, with its cock or index E, is broad 
in the middle to gain ſtrength, and pierced to make 
it lighter. It is rivetted on a collet ſoldered to the 
| arbor, as clock wheels are. The pivots run in hard 
braſs, and have plates © of hardened ſteel for their points 
to bear againſt, ; 
At one end of the beam is the counterpoiſe A, 
conſiſting of two round pieces of braſs, ſcrewed to- 
gether through an hole in the beam. The other 


end of the beam is made thicker for about half an 


inch in length, and flit to receive a loop of hardened + 
ſteel, which hangs on the ſteel pin B; on the lower 
part of the loop hangs the hook, which holds the 
ikain. 
The block of wood N, is ſcrewed to the ſtandard 
board; the upper part of which is lined with velvet 
for the counterpoiſe to reſt upon, when the ſkain 
is taken off the hook; the braſs pin P is for the 
other arm of the beam to bank againſt, _ n 
The 


. *s * — — - " | 6 _— Tz „ 4. == _— 
7 
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The angle of the beam A C B is 168* 6', the 


radius CA or CB, 6 inches; the breadth of * 


beam in the middle 2 of an inch, at the ends 2; 
the thickneſs at the end B where it is flit * every 
where elſe . The length of the arbor 155 „*; dia- 
meter of the pivets 2. The weight of the coun- 
terpoiſe one ounce avoirdupoiſe. 

The hook, with the loop and ſteel pin included, 
0,68 avoirdupoiſe. The diviſion of 50 is at the top 
of the ring. 

In making the . the point of the index E. 
muſt be equally diſtant from the centers A and B; 


the whole beam and index made fo as to poiſe itſelf, 


and remain at reſt in any poſition, before the coun- 
terpoiſe ſteel pin and loop are put on. 
The counterpoiſe being at firſt made too heavy, to 


adjuſt it, take off the beam, but let the two cocks 


and ring remain ſcrewed on ; hang then a fine wire 


and plummet on the top diviſion, and with a watch 
glaſs look through one pivot Hole till you fee the 
wire againſt the other; z turn the ſcrew G till the 
wire biſects the hole, and the top diviſion is then 
_ perpendicularly over it. Take away the plumb line 
and put on the beam and counterpoiſe ; on the loop 


hang a weight, which together with the ſteel pin 


and loop makes one ounce avoirdupoiſe; turn. now; 
by degrees, ſome metal off the counterpoiſe, till the 


index points at the top diviſion, and the counterpoile 


will be truly adjuſted, whether the arms of the beam, 
CA,CB, are preciſely equal or not: for though 


the arms ſhould be nearly equal, it is not neceſſary 
they ſhould be W ſo, as in ſcales. 


The 
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The diviſions are ſet on the ring by an inſtrument 


made on purpoſe, which will very readily cut them, 
tho ancqual, wth great n Wo wy circle large 
or ſmall. 

To prove the beam, put a weight into the ſcale 
(that of 28 to the pound is the beſt in this caſe) and 
ſee if it brings the index down to the proper diviſion 
on the ring: if it carries it too far, the angle of the 
beam ACB is too great; if the contrary, too little; 


and the arms CA, CB, muſt be ſet a little in, or out, 


till the angle is right: or the angle of the beam may 
be firſt found experimentally, by the rule hereafter 
given, and the diviſions calculated to it, which is not 
much trouble; for having a table ready made for the 
intended angle, the alterations in that table occaſion d 
by a ſmall variation from that angle will be eaſily 
found by the rules at the end of the. following —_ N 
or 
When the balance is to be uſed, a weight of 8 
a pound avoirdupoiſe is to be put on the hook: The 
ſcrew G muſt then be turned, till the index E points 
at the diviſion of 50: The machine is then properly 
acdjuſted, and the weight may be taken off, and a 
ſkain put on. 


Vhs 2. .. Tath CB be a bent lever moveable about 


the angular point C, B a ſcale at the end of 


the arm B, Ala counterpoiſe at the end of the other 
arm A; Given the angle of the lever, the length of 
the arms, the ref pective weights of the ſcale and 
counterpoiſe, to find the poſition of the lever when at 
reſt. 
Produce the atm BC to I, ſo that CI may be to 


CB as the weight of the ſcale to the counterpoiſe z 
Vor. LV. Ss join 


EE ee LL. 2 2 — EE. — 
— I 1 . s 1 . 


For if HB be drawn 
perpendicular to HB and IA, then CF: CH CI: 


. ů the center of notion $0/ — 
direction are r 


1281 


to the horizon, and in that poſition it will be at reſt. 
parallel to IA, and FC H 


CB, or as the ſcale to the counterpoiſe ; that is, per 


ly as the forces applied, there - 
fore in that caſe — balance eaeh cher. 
Cor. Join AB and draw. C G parallel Al ond 


'AG:;GB::CL: © B, or as the ſcale to the-counter- 
. . poiſe, therefore G is their center of gravity; 


which 
ng tchro 


lying in a perpendicular to the horizon 


':the- center er — ſhews the lover 40: oe =. 
of met 


7 
* 4 * " % f£ » 1 . 
0 N f , * 


1 Scnol iu N. on 5 
There inen two poſitions in which tic lever 


will. be at reſt, one when the center of gravity is 


above, and iber vrhen it is below the center of 
maten the latter 5 0 is conſider d in what fol- 


lows. 
Fic. 3 Let decem, CAand CB be equal, let the 
Fs. 3. t of the counter 


poiſe be fixt, but that ; 


of the foals variable ; then if the fixt line CA 
(C) rep 
will repreſent the latter. In the line CI, take CD 
SCA and join AD; thro' the center C, draw ECK 


repreſent the former, the variable line CI 


parallel to A D, which therefore biſects the angle of 


the lever AC B, and the part EC may ſtand for the 
index or cock of the lever. Let CP be perpendicu- 

lar to the horizon, and E CP the angle of the index 
with that perpendicular is equal to DAI; but ACK 
is the ſemi-ſum, and DAI the ſemi-difference of the 
angies 


lar 


5 81, is to that of the arch which meaſures 8 Al, 


La 
angles C AT; CIA: Therefore C14-C A: CI- CA:: 
or the ſum of the weight of the ſcale and counter- 
is to their difference, as the tangent of AC K, 
the angle of the lever, to the tangent of DAI 
EC P, the inclination of the index to the perpen- 
dicular when the lever is at reſt: and the angles at 
A and J, or the inclinations of the arms; wall be the 
ſum and difference of ACK and DAI. | 
Henes the ſeale and counterpoiſe bang 
inclination of the index may be found from the angle 
of the lever ; or the angle e of the lever from the in- 
clination of the index. | jk - 

_ Thee weight of the count 110 beisg let at 
of the ſeale vary he r is required to find 
when, the angular motion of the index 1s greateſt. 
All things'remaimung as before, draw AS perpen 


dicular to el and the variation of CI will be the 
ſame as that of 81 (che line Cs being conſtant): 
For a like reaſon the variation of the angle DAL is 
the ſame with chat of SAT. Now the variation of 
(AS 
being radius) ab AI; to A8“; if therefore CL or SI 
flows uniformly, the fluxion of SAT or DAI, or the 


angular motion of the index, will be greateſt when 


A is leaſt, that is, hen A E. evincides with AS, or 
when the inclination of the index is equal to-DAS, 

or when the arm — the ſcule is Fan to the 
horizon. 

0 hs D As- the complement of ADS 
(=ACK) or of half tire angle of the lever. 
Again CA: CS: or radius, to the. co-ſine of the 
| _ of the err As, W to the _—_ 
0-2: 


ack. hom wa 


— the 


: counte 


when r or the weight of the Win = x 
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of the ſcale, when the rn motion of the index i is 


greateſt, 
Let now'the weight of the ſcale as well as the 


rpoiſe- be fixt, but into it let there be ſucceſ- 


ſively put variable weights or ſkains of thread, to be 


denominated by the number of them which (at that 


_ go to the pound: Let the weight of theſe ſkains 


vary at each ſueceſſive change in ſach a manner, that 


the number which goes” to the pound may be in- 
creaſed each time by unity: It is required to find 


when the angular . of the index, in one ex- 


change, will be greateſt. 


All things as before, let C E repreſent the 


me, xt weight of the ſcale, LI the variable one 


3. f 


of the ſkain, Cl that of both together. Call AS,s: 


SL, d: put += one pound, x the number by which 
any one ſkain is denominated, conſequently | 


its 


| weight = = LT; whence 8 LI. 8 = 24, 00 
boo ion un the uniform fluxion. of x b to be unity) | 


: but the fluxion of SI is t6 that of the arch 
! meaſures SAI, as A to A8', or as AS 


SF to AS, or as 12 4 u, that is +30: 
IT — to the variation of the index fought; 3 | whence 


that variation is greateſt 1 when * = = ' 4. 299 1 that S# 
TTL £ Ia” 


_—; : where 


fore if CA repreſent the comnterpoile, and 
Fr. 4 CL the ſcale, | join AL and draw AF per- 


r 


maximum is limited, and muſt be propoſed ſuch, 


| 4 21 3 ] 
pendicular toit, cutting CL produced in F, then will 
LF repreſent the weight of the ikain, and DAF be 
the inclination of the index, when its variation is 
greateſt. | is 
Fo. 4 On FL as a diameter deſcribe a ſemicircle, 
and let CA interſect it again in a: Join La, 
aF, then will LaF be a right angle as well as LAF; 
therefore with the given angle of the lever A C B and 
given ſcale CL, we have the fame maximum FL, 
either with the counterpoiſe CA, or Ca; either of 
which gives the other; for CA: CL::C F: Ca. 
Fic. 4. In like manner, if the angle of the lever, 
the counterpoiſe CA, and FL the weight of 
the ſkain at the maximum are given, with 
Fi6. f. the center A and radius AE=: FL deſcribe 
a circle cutting BC produced in E and e, 
towards C ſet off EL and e, equal to the ra- 
dius aforeſaid, and either CL or CI will be the 
weight of the ſcale that wil give the propoſed maxi- 
mum. It is manifeſt that if AE or © FL is lefs 
than AS, the problem is impoſſible ; therefore the 


that the weight of the n in that aſe be * than 55 
A A8. N 


Frau 


"EY Loet the ſemi- angle of the lever be 84 br oz', 
4. 

the counterpoiſe one ounce, let the Uiviſion 

for 50 to the pound, ſtand at the top of the graduated 

arch perpendicularly over the center of the lever, 

that is, let LD = 25 oz. conſequently LC or the 

ſeale = CD — LD, or CA- LDS I- = 


2 0,68 


9,6 O. 1: 9.93. then is CSS 


motion of the index will be when # Main of 3 6 ta 


and s E (=vAEFAS x F 
00828404, whence CL (== CAE + 


— 0,8391272, and OE: (=ET- AE —S }.==> 
5,6734464: if this laſt q quantity be taken for the 
weight of the ſcale, the diviſion for 49 in the pound 
would fall at the top of the arch very nearly, there- 
'fote afſume the diviſion of 50 in the pound for the 


Fx 14 ] 
0.97859 290, 721 


o agg gogo, A8 ere ak 'or 
4 gp 4Þ= 3 » 
' 17 1 211. Js | \ 74a * ö 
ITI TLS) LFE = - 0,449951 


oz. and — = 36,28 523 therefore the greateſt 


44095t 


the pound is changed for one of 37, ahd the largeſt 

interval on the graduated arch will wana which lies 

between 36 and 3 
CA: © L. 2: 


GF: Cg or 1: 0.68: 1,120951 : 


 0,762247 ounces, the other counterpoiſe which — = 
25 the fame maximum. * ; 
Fic. $ Let the maximum be aſſumed 41 36 ſtains 


to the pound exactly, or when FL = 
444, then bs. FL or AE = 22222. 


E =_ 
E) 


top. which will make but little alteration in the ma- 
- 'ximum, and the weight of the ſcale will be o, O8, 


the maximum between 36 and 37, as before. 


16 


2 AS= = 0,4124084,and — Ties = 48, 8419 ; 
therefore with the angle of the lever and counterpoiſe 
as before, the maximum cannot be higher than at 


49 ſkains to the pod: In Mr. Rouſe s machine 


CO _ © 
the angle of the lever was 1655, the 

1.4697 ounces, che - ſcale 1,19543.o0r AU = 
0, 378024, therefore his machine did not admit of a 


cou nteepolſe 


maxim high 


er than between 26 and 27 ſkaing to 


To give one example of finding the incli- 
. ” .N2 tion che index, ” it Nas Ine php gh 
the angle for a ſkain of 32 to the pound, whoſe 
weight is o. & ounce ; whence C I 1.18, CA=1, 
and CIA CA: CI-C A; or 2,18 : 0,18 27 Tang. 
ASt. rade bee , 
This rule for the inclination of the index, ſuggeſts 
an eafy way of finding the alterations in it, occafion'd 
by any ſinall vatiation in the angle of the lever, other 
For. the change in the Logarithmie Tangent of 
| en the foutth term in the roportion, is equal to 
that made in the Lopatthmic Tangent of ACK, the 
third term; the other two terms being the ſame. 
Take therefore the difference of the Logarithmic 
Tangehts of the two ſemi-angles, and divide it by 
the natural numbers 1, 2, 3, 4, &c. ſucceſſively, and 
their quotients among the ferences of the Logarith- 
mic Tangents, in Tables for each minute, will point 
out the quantity of the angle ECP, when the alter- 
ation in it is I, 2, 3, 4, &c. minutes ſucceſſively ; by 
which means a table may be eaſily formed for the 
correction of that firſt computed. Suppoſe, for in- 
ſtance, the ſemi-angle of the lever to be only 84: 
inſtead of 84” : 03', for which a table has been made, 
it is required to correct this table, fo as to ſuit it to 
this ſemi-angle 84'. The difference of the Log. 
Tangents of theſe ſemi-angles is 36.608 ; divide this 


by 


o 


by any of the natural numbers, for inſtance | 
the quotient 3660, ſtanding among the Tabular dif- 


” „ „ . ww 7 — 22 4 wy aro — — ECT ENT „ — Sata: i 
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by 10, 


ferences (in Tables for each minute) at 21*: 5o' and 
68*: 10%, ſhews that when the value of ECP in 


the table already made, is either 21: 30 or 68*: 100 


10 minutes muſt be ſubtracted to adapt it to the lever 


| whoſe ſemi- angle is only 847: and fo of the reſt. 


The greateſt difference of the inclination of the in- 


dex will be when ECP is, 455: the Tabular differ 


ences being then the leaſt. All this is not indeed 


quite accurate, but ſufficiently ſo for practice. « 


To find accurately when this difference is greateſt, 


and what that greateſt difference is; add (or ſubtract 
as the caſe requires) half the difference of the Loga- 


rithmic Tangents of the ſemi- angles aforeſaid, to the 


Logarithmic Radius, and it will give the 2 mic 


Tangent of ECP, in that caſe; and the difference 
between ECP thus found, and its complement, is 
the greateſt difference ſought. Thus half 36, 608 
added to 19.0000000 is 10.001 8304, the Log. Tan- 
gent of 45*:7': 14%, the inclination of the in- 
ex 


, When its change by reducing the ſemi-angle of 
the lever to 84, is greateſt, and the quantity of that 


ie 


1 Table 


Lars - 


A Table of the inclination of the index, when the 
ſemi-angle of the lever is '84*: 03”, the counter- 
poiſe 1 ounce and the ſcale o. 68 ounces avoirdu- 
Poiſe, for any number of ſkains to the pond from 
10 to 67G 


0 -4 3 0 #: 


140120: 15 l 
4118: 02 

142115: 50 
43 47 | 

1 44] 11: 3 

F 1 45 | 


N. B. According to the report from the committee 
appointed by the Houſe of Commons to enquire into 
the original ſtandard weights, one pound Avoirdu- 


poiſe is 1 Ib. 2 0z. 12 dwt. Troy; conſequently one 


ounce is 18 dwt. 6 Sr. and 0.68 oz. is 12 dwt. 9. 84 


: grains. 3 
Vor. LV. Fi XXVI. An 


— 


23 [47] 5:32. 
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* X VI. An Experimental Enquiry mto the 
Mineral Elaſtic Spirit, or Air, contained 
in Spa Water; as well as into the M. ephitic 


Rualities of this Spirit. By William 
* M. D. F. R. S. 


Read June 13, T T is now twenty-four years ſince I 


1 preſented to the Royal Society ſeveral 
Eſſays on Damps, which were read at the meetings, 
and are preſerved among the papers of that moſt 
learned body. Thoſe eſſays contained a few of the 
obſervations and experiments which I had collected, 

for a larger work, on that ſubje& ; and for which, as 
opportunity offered, I have fince collected materials. 

And being defirous that ſome of my obſervations 
ſhould be further verified, and more fully aſcertained 
before they were made public, I therefore declined 
the honour of having thoſe eſſays publiſhed among 


the Tranſactions of the Royal Society; eſteeming it 
ſufficient, at that time, to have excited ſeveral of ray 
friends, and among theſe, Sir Hans Sloane, and the 


Rev. Doctor Hales, to communicate to me their ſen- 
timents on this ſubject. 

In one of thoſe eſſays. I had occaſion to remark, 
« that a more intimate acquaintance with Damps 
% and other mineral Exhalations might lead to a 
ce diſcovery of the nature and origin of thoſe ſubtile 
e and volatile principles, which enter the compoſition 
6c of various mineral waters, and are ſtifed their ſpi- 


6 Tit; 


5 
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« rit ; on which their chief virtues are found to de- 
«« pend: and that ſome of thoſe waters ſeem to be 
e impregnated with exhalations that nearly reſemble 
the fulminating-damp ; which, by its exploſions, 
c 1s found ſo deſtructive in coal-mines: : while other 


« Waters are more evidently ſaturated with that moſt 


« ſubtile and active exhalation, which, in many 
ce places, perſpires from ſprings and lakes, and other 
« openings of the earth; or ariſes in pits and mines, 
** where it is diſcovered by extinguiſhing flame; and, 


< from its pernicious effects, in killing all animals that 
« breathe therein, is known to our miners. by the 


ce name of choak-damp.” 


This mephitic exhalation I, long ago, diſcovered 
to be a particular kind of air, or permanently elaſtic | 
fluid; and, from various obſervations and experiments 
related in the above-mentioned “ eſſays, had reaſon 


to conclude, that it enters the compoſition of the wa- 
ters of Pyrmont and Spa, and of all others which, 


from their ſharp and pungent taſte, are ſtiled acidule ; 
and that it conſtitutes the volatile principle of thoſe 
waters, called their ſpirit, on which their prime ver- 


tues chiefly depend; altho' it hath, hitherto, evaded 
the enquiries of the moſt ſkilful chemiſts, who have 
not been able to retain it in their veſſels ; neither have 


ark, : 
In order the more fully to aſcertain a fact of ſuch 
importance, and to obtain a clearer knowledge of the 
nature of this ſpirit, I took the opportunity, while 
lately at Spa, to make a few experiments on thoſe 


dee Extract from Eſſay the fourth, which is publiſhed after 


theſe experiments. 


Ff 2 celebrated 
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they diſcovered any method of imitating it by their 


i 
} 
| 

| 

| 

| 

| 
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celebrated waters ; ſuch as my engagements, and the 
apparatus that I could 4 there procure, would 
admit of: The reſult of which experiments I now 


beg leave to lay before the Society. 


; ExPERIMENT I. 


Having filled a common quart bottle with Spa 


water at the fountain Pouhon, I took a dried calf's 


bladder, made limber with oil, from which I care- 
fully preſſed out the air, by twiſting it round, then 
drawing its orifice over the neck of the bottle, there 
tied it cloſe, ſo as to leave an open communication 
between the water in the bottle and the empty cavity 
of the bladder, while the external air was excluded 


from both. I filled two other quart bottles with the 
Pouhon water, and fitted to them bladders in like 


manner. Theſe bottles ſtood fourteen days, during 


the month of July, in a warm room; where I often 


examined them, expecting to have ben the bladders 


diſtended with air ariſing from the water. But in this 


was diſappointed. For, during thoſe fourteen days, 


I never could diſcover any air-bubbles adhering to the 


infides of the bottles; neither, from other ſigns, did 


It appear that any elaſtic ſubſtance was ſeparated from 
the water ; the bladders, all that time, remaining as 
empty as when firſt tied on. Some of the water, be- 


Ing then poured from each of the bottles, was found 
to ſparkle more than when taken freſh from the 
fountain, and ſooner to emit bubbles on the ſides of 
the glaſſes into which it was poured : it was perfectly 


Clear, and ſtill retained its briſk and pungent taſte, to 
which was added a taſte from the bladders: but, in 


all 


1 
all other reſpects, it ſeemed as little altered as it 


would nave omg -had the bottles, which contained 
it, been all the while well cloſed with corks. 


§ 2. In order more fully to aſcertain the facts above 


mentioned, I filled two of thoſe long vials, in which 
Frontiniac wine is uſually kept, and two common 


quart bottles, with the Pouhon water, and fitted to 
them bladders in manner before related ; excepting 
that the necks of the bladders were ſoaked | in water, 


in order that they might better adhere to the glaſs than 
they did when moiſtened with oil. The water, thus 
excluded from any communication with the external 


air, ſtood ſeven days in a room, where it was conti- 
nually kept lukewarm ; the weather at that time be- 
Ing exceſſively hot, the mercury then uſually ſtand- 

ing from 80 to 85 degrees in Fahrenheit's Thermo- 


meter. During all that time, the bladders were not 
diſtended by any elaſtic ſubſtance ariſing from the 


water thus heated, but remained as empty as when 


tied to the effels. The water in the two quart bot- 
tles, being examined after it had thus ſtood ſeven days, 


Was clear, retained its briſk and ſharp taſte, and 
ſeemed in no wiſe decompounded; but, when 
poured into a glaſs, ſparkled much, like wine on the 
fret. Aſter a third part of the water was poured 


from one of thoſe bottles, it was immediately cloſed 
with the hand, and ſhaken briſkly about for half a 
minute; and being then ſuddenly opened, the air 


ruſhed out of it with an exploſive noiſe, and more 
than ordinary violence, driving the water with great 


force, and diſperſing it over the floor in a ſhower of : 


leven yards in diameter. 


It 


as] 
It hath been ſhewn by Monſ. Mariotte, that air is 


z in conſiderable quantities, by common wa- 
ter, and may again be ſeparated from it, either by 


heat, or elſe by cold, as in congelation; or by re- 


moving from it the preſſure of the atmoſphere, as in 
the exhauſted receiver of an air- pump. And Doctor 
Shaw relates *, that, without any of theſe aids, air 
ſeparates ſpontaneouſly from the mineral water of 


Scarborough, and that, in a few minutes, he col- 
lected into bladders large quantities of air, from bottles 


of that water, after the manner attempted ; in the fore- 

going experiments ; he alſo relates, that the air ſeemed 
to ariſe from the water with ſome degree of force, 
and continued long in an elaſtic ſtate. The ſame 
experiment was fince tried, by Doctor Home, on the 


Chalybeate waters of Dunſe in Scotland 4; who aſ- 


ſures us, that he thus collected conſiderable quantities 
of true permanent air from thoſe waters; which, with 
Doctor Shaw, he conjectures in no reſpect to differ 


from the common air of the atmoſphere. And as I 


had no doubt of the accuracy and fidelity of thoſe 


_ gentlemen in their experiments; and had entertained 


an opinion that the moſt ſpirituous acidulæ contained 

the moſt air, which, it was reaſonable to ſappoſe, 
might be ſeparated from them in the ſame manner 
that it was ſeparable from thoſe that were leſs ſpiritu- 


cus ; I therefore was greatly diſappointed in my ex- 
pectations, when I could not obtain any air from the 
Pouhon water after the manner above related. 1 did 


* See his Inquiry into the Contents, Virtues, and Uſes of 

the Scarborough Spaw waters. Part II. Sect. IV. 
+ Efſay on the Contents and Virtues of Dunſe Spaw, Edin- 
burgh, 1751. page 99, &c. 
| not, 
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not, however, conclude, till after repeated trials, that 
air does not ſpontaneouſly ſeparate from the Pouhon 
water, in ſuch manner, and in fo ſhort a time, as it 

is faid to ſeparate from the Dunſe, and Scarborough 
waters; and that, when excluded from the common 
air, it will, for ſeveral days, bear the greateſt heats of 
the ſummer, uſually found in the thade, at Spa, 
without parting with any of the air, or other princi- 
ples of which it is compoſed. It is, however, mani- 
feſt, that, by the heat applied in the above experi- 
ments, the Pouhon water was diſpoſed more readily 
to part with its air, or ſome other elaſtic ſubſtance, 
than it is when taken cool from the ſpring : ſeeing 
that, when poured into a glaſs, after it had been thus 
| heated, it ſparkled more than when freſh drawn from 
the fountain, and flew with more violence when 
ſhaken 1n a bottle. 8 3 
We may alſo hence learn, that when bottles filled 
with the acidulæ are broken, in hot, ſultry weather, 
accompanied with thunder, as Hoffman and others 
have obſerved them, this accident muſt rather pro- 
ceed from other cauſes, than from the expanſion of 
their ſubtile mineral ſpirit, to which it is uſually attri- 
buted. That flaſks filled with the Pouhon waters, 
are liable to ſuch accidents when unſkilfully cloſed 
up, thoſe, who fill them for exportation, have learned 
from experience. To prevent which, they ſuffer the 
flaſks, after they are filled, to remain ſeveral hours 
in a warm air before they cork them up. And I 
found, that one of thoſe flaſks being filled to the neck, 
at the Pouhon ſpring, when Fahrenheit's thermometer 
ſtood therein at 53 degrees, the water had ariſen 
near three quarters of an inch in the ſlender neck of 
the 
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the flaſk, after it had ſtood, thus filled, for three 
hours, in a heat of 76 degrees: which rarefaction of 
the water, by the common heat of the air in ſummer, 
vas more than ſufficient to have broken the flaſk, had 
it been filled quite full with the water, and immedi- 
ately cloſed at the fountain. | e 


Ex PERIM ENI II. 


I took one of the long Frontiniac vials, which 
might contain about 21 ounces avoirdupoiſe weight 
of Spa water, and which had ſtood ſeven days, in 
exceſſive hot weather, filled with Pouhon water, with 
a bladder fitted to it, as related in the foregoing ex- 
periments. The vial thus filled was placed in a 

copper veſſel, ſo as to be immerſed in water to two 
_ thirds of its height; and to the neck of the vial was 
fitted a kind of truncated cone, of ſpiral wire, to keep 
the bladder in an erect poſition. (See TAB. VII. Fig. 1.) 
The copper veſſel was ſet over a flow fire, and the water 
therein heated to as great a degree as I could well 
endure with my hand; which 1 found to be about 
110 degrees, according to Fahrenheit's ſcale. In 
this degree of heat, large bubbles of air ſoon began 
to ariſe to the top of the vial, forcing up with them 
ſmall particles of water, which bedewed the ſides of 
the bladder two inches, or more, in height. The via! 
being taken for a few moments out of the bath, the 
more exactly to view this kind of ebullition ; very 
minute bubbles were obſerved to be formed, in the 
middle of the water, near the bottom of the vial ; 
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flew off, with a boiling motion, and conſiderable force, 
from the ſurface of the water ; which, by its dilata- 
tion, aroſe into the bladder. The vial was kept, in 
this moderate heat, two hours; during which time, 
the bladder became more and more diſtended with 
the air, or other elaſtic ſubſtance, expelled from the 
water ; which was obſerved to acquire a muddy 


whiteneſs in proportion as the elaſtic ſubſtance was 


expelled from it. The bubbles, after about an hour 
and half, gradually leſſened in number and fize ; and, 
at the end of two hours, almoſt diſappeared. The 


heat was then gradually increaſed for another hour; 
at the end of which time the water in the copper 
veſſel began to boil. And in this boiling heat the 
vial remained another hour; when it being judged 
that all the elaſtic ſubſtance contained in the water 
was expelled from it, the vial was removed from the 
fire, after it had continued in the water bath four 
hours. From the time that the heat of the bath was 


increaſed, the water in the vial grew more and more 


turbid; the earthy particles were formed into ſmall 


maſſes, which were driven about by the heat. To- 


wards the end of the operation, theſe earthy maſſes 
cohered into larger flocculi; and from white became 


of a yellowiſh colour, Theſe flocculi grew larger as 
the water cooled, and ſlowly ſubſided to the bottom 


of the vial. While the water in the vial was yet 
warm, the elaſtic ſubſtance that had been expelled 


from it was tied up cloſe in the bladder, and then 


removed from the vial, The water in the vial, be- 


ing corked up, was ſuffered to ſtand till perfectiy 
cool. Being then examined, it was found to have 
got a taſte from the bladder ; but was quite vapid, 
Vol. LV. G g having 
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having entirely loſt its diſtinguiſhing brifk, ſharp, fer- 
ruginous taſte, as alſo its power of ſtriking a purple 


colour with galls. The elaſtic ſubſtance contained in 


the bladder, when taken from the fire, appeared 
equal in bulk to half a pint of water. It leſſened 
conſiderably in the cool air, for ſome days after it had 


been thus extracted, but did not afterwards ſeem to 
diminiſh much in bulk, tho kept for a month in the 


bladder. : 


8 2. I had ſeveral times occaſion to repeat the 


above operation; and found that all the elaſtic ſub- 
ſtance could ſcarce be expelled from freſh Pouhon 
water, by the above degrees of heat, in a much 
ſhorter time than that employed in the foregoing ex- 


pron. For a common quart flaſk of this water, 
aving been kept three hours in a water bath, heated 


to as great a degree as I could well endure with my 


hand (which might be about 13o degrees, accord- 
ing to Fahrenheit's ſcale), and having afterwards 


ſtood twenty-four hours before the bladder was re- 


moved from it ; when opened, was found turbid, but 
had not depoſited all its earthy particles, and ſtill re- 
tained a little of its briſk taſte. Another flaſk of the 


ſame water, fitted in like manner with a bladder, was 


kept two hours in a ſcalding heat (of about 160 or 


170 degrees of the ſame thermometer), ſo that moſt 


of its elaſtic ſubſtance ſeemed forced from it; yet, 


when the flaſk was opened the next day, the water 


ſtruck a purple colour with galls, and had not quite 


loſt its ſharp ſubaſtringent tafte ; and after about a 


third part of this water was poured out, and the reft 


ſhaken briſkly in the cloſe flaſk, and then ſuddenly 


opened, 


1 
opened, an elaſtic ſubſtance was ſtill diſcharged from 
it, with a conſiderable exploſion. 
From theſe experiments we learn, < that the Pou- 
hon water contains a large quantity of a very ſubtile, 
light, and permanently elaftic fluid, or of true mi- 
neral air; and that this aerial fluid is cloſely united 
to the other principles of which this water is com- 
poſed. For, from Experiment the Iſt, it appears, 
that when this water is excluded from all communi- 
cation with common air, and at the fame time liberty 
is given to the atrial fluid contained therein to ex- 
pand, and to fly from it, with the ſame facility as 
from the water in an open veflel ; yet, under theſe 
circumſtances, this elaſtic fluid does not exert its 
power of expanſion, but remains ſo firmly united to 
the other principles of this water, that it does not 
ſeparate from them when agitated, for ſeveral days, 
with a heat of eighty degrees of Fahrenheit's ther- 
mometer. While, therefore, this water is in its na- 
tural ſtate, and is not acted on by any other body, 
the atrial principle remains quiet; and, with the 
other principles, ſeems equally diſſolved in the watery 
element. It is not, therefore, then confined by any 
external force, like the air of beer, cyder, champaign, 
and other huffy liquors, which, while they are cloſed 
in bottles or other veſſels, by their fermentatory mo- 
tion, generate more air than they can imbibe and 
keep diſſolved ; ſo that much of the air, ſo generated, 
is pent up in a confined ſtate, and continually preſſes 
on every ſide, until a vent is given it, and then it 
ruſhes out with violence. 5 
But, from the foregoing experiments, it appears, 
that this ſubtile elaſtic fluid, while it is aſſociated with 
G g 2 5 the 


air is ſeparated by heat, in the ſame proporti 


entirely expe 
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the other principles of the Pouhon water, and is kept 


from contact of common air, and of ſuch other bo- 
dies as are found to decompoſe this water, it remains 
ina quiet diſſolved ſtate, intimately mixed with the 
other principles of which this water is. compoſed, 
and fo cloſely joined to them, that it is not readily 
ſeparated from them by a leſs heat than that of 100 
degrees of Fahrenheit's thermometer ; which heat it 
endures for ſeveral hours, before it is entirely detached 


from its union with them. It alſo appears, from the 


above experiment, that in proportion as this mineral 
on the 
more groſs earthy parts of the water ſeem alſo to ſe- 
parate from it; and that as the mineral air is thus 
led, the water is then wholly decom- 


poſed, its metalline and earthy particles having ſub- 


fided, its more volatile and elaſtic principles being 
exhaled, and nothing remaining in the water, fave 


only the ſmall portion of alkaline and neutral falt, 
which is found diſſolved therein. 

It may here be noted, that the numerous analyſes 
of theſe waters, which Hive been attempted in re- 
torts and receivers , where the water was expoſed 
with a large furface to the common air, the elaſtic 
ſubſtance ſeems to have been extracted from the wa- 


ter more readily, and with leſs heat than in the pre- 
ceding experiment; and pellicles have ſometimes 


been obſerved | on the water in the retort, as on the 
ſame water expoſed to the open air; the cauſes of 
which phznomena will be explained hereafter. 


* See De Preſſeux, Chrouet, Le Dran, Limbourg, Lucas, &c, 
+ See De Preſſeux. 
EXPERIMENT 


[ 229 ] 


E x PERIMENT II. 


In order. to afvertain the quantity of air contained 
in the Pouhon water, a Frontiniac vial was there- 


with filled at the fountain, on a clear morning, when 
the wind was eaſterly, and a ſtrong ſwine's bladder, 


well freed from air, was immediately fitted thereto; 
all the air was then carefully expelled from this water 


by the heat of the bath, after the manner related in 
the foregoing experiment. The vial, with its con- 
tents, as ſoon as cold, was placed, in an inverted 

fition, over a ciſtern of common water (as in Fig. 2. 1 


ſo that the air, which had been expelled from the 


water, aſcended to the upper part of the vial, While 
an equal bulk of the water contained in the vial. 


When all the air had 


deſcended into the bladder. 
aſcended into the vial, the height at which the water 


ſtood therein was marked with a diamond. The 


bladder being then removed, the vial was carefully 


cloſed with a cork, and then taken from the ciſtern ;. 


and the air which it contained was kept therein, until 
it was wanted for the uſe which will be mentioned 
hereafter. 

As ſoon as the vial was emptied af he air 4 
water which it contained, and had been exactly 


weighed, it was filled a ſecond time with the Pouhon 


water, which was found to weigh twenty ounces, ſe- 
ven drachms, and fourteen grains, apothecaries weight. 


The vial was then emptied to the marks at which the 
water had ſtood therein, when in an inverted poſition ;. 


and the water remaining in the vial (which now 


filled the ſpace that had before been occupied by the 


ar 


weigh 265 grains, we ſhall find, that in this proceſs 


of water, from which it had been extracted, * be 
exactly determined. Altho' this proportion muſt vary 
conſiderably in many waters, according to the weight 
and heat of the atmoſphere, or the dryneſs or moi- 
ſture of the ſeaſon, at the time that they are taken 
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air extracted in the above-mentioned proceſs) was 


found to weigh eight ounces, two drachms, fifty 
grains, So that the bulk of the air extracted from 
the Pouhon water was to the bulk of the water from 
which it had been extracted, neatly as $3 to 20. 
Or, if we chooſe to reduce the above quantities into 
cubic inches, and allow a cubic inch of water to 


15 e cubic inches of air were extracted from 


37 29 cubic inches of the Pouhon water. 


From the above experiment it appears, that a very 
large quantity of air is contained in the Pouhon wa- 


ter: and a way is pointed out whereby the propor- 


tion of the bulk of air to that of a certain quantity 


from the fountain; and will alſo vary with the dif- 
ferent degrees of expanſion of the atmoſphere, at the 
times that the different quantities of air are meaſured ; 

I do not, therefore, give the above proportions for 


ſuch as always hold; neither do I aſſert that they 


moſt commonly take place. I rather ſuſpect the 
contrary; and, from other trials, am apt to believe, 


that a larger proportion of air is uſually contained in 
the Pouhon water, than that which J obtained in 


the above experiment. For, when a boiling heat 
was uſed, the necks of the bladders were apt to ſhri- 
vel, and became liable to crack on the leaſt motion; 


ſo that it was difficult to confine the air in them. 


Had J had an — at Spa of proſecuting this 


experiment 


3 
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experiment further, I ſhould have attempted to have 
extracted all the air by a milder heat of about 110 
degrees, in vials inverted in the water bath; fo as 
that, while the air aroſe into the vials, an equal por- 
tion in bulk of the water might have been received 
into bladders fitted to them; or ſhould have made 
uſe of other methods, which I ſhall have occaſion 
hereafter to deſcribe. 


ExPERIMENT IV. 


I took a | glaſs receiver, ofa cylindric form, near 
5 inches high, and 33 inches in diameter, which 
contained 25 Oz. 150 grains of water, Troy weight; 
or in meaſure 452 cubic inches, according to the 
above calculation of 265 grains of water to the cubic | 
inch. This receiver being immerſed in a ciſtern of 

water, was there turned, with its mouth downwards, 

and then raiſed, thro; a hole in a board fitted to the 
top of the ciſtern, as in Fig. 3. The receiver 
was there firmly ſecured with wedges, in ſuch man- 
ner as to continue full of water, the Jower part of it 
remaining immerſed in the water of the ciſtern. 
I then took a Frontiniac vial, which contained nine- 
teen ounces five drachms. of water : this was filled 
with freſh pure air, by emptying it of the water in 
a cool open place, and then ſtopping it with a cork. 
The vial, thus filled with air, was placed, in an erect 
poſition, under the receiver; and the cork being ta- 
ken out, the air aſcended into the receiver, as it was 
forced out of the vial by the water ruſhing into it. 
Into this air a mouſe was conveyed, by placing it on 


a round piece of cork, and plunging it quickly = 
e 
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the water into the receiver, in which it floated on 
the cork. In this air it lived for an hour in great 
eaſe, breathing with freedom, and diverting itſelf, 
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while wet, with drying its face and head with its 
paws, like a cat. After having thus lived an hour 
in this cloſe priſon, it was taken out of it, thro the 


water, by the fame way that it had been conveyed in, 


and did not ſeem to have received. any harm by this 
confinement, and by paſting thro' the water ; as after 


twenty-four hours, by the help of proper food, it 
was found as lively and active as it was before it had 


been thus treated. 

§ 2. A ſmall bird, viz. a green wagtail, being 
treated in the fame manner, continued for an hour 
in the receiver in the ſame quantity of freſh air. It 
breathed three quarters of that time with great eaſe, 


but, towards the end of the hour, quicker, and with 
ſome ſtruggle. Soon after it was taken out, it grew 


lively, and again breathed with the fame freedom as 
before the experiment. 
Our countryman Mayow Mens, that a a fourteenth 
of the air, in which theſe ſmall animals are con- 
fined, is conſumed by them before they expire. His 


| experiments merit to be further verified. The ex- 


periments here related, which differ in ſeveral reſpects 
from thoſe of Doctor Mayow, ſeemed neceſſary, in 
order to ſhew that theſe ſmall animals can live com- 
modiouſly, for a conſiderable time, cloſely confined 
in the above-mentioned quantity of pure air; and 


that they ſuffer no harm in pang into and out 


of the receiver. 
By the way, I beg leave to remark, that by filling 


vials with dry ſand, inſtead of water, here uſed, and 
emptying 


tw) 


_ emptying them in the Grotto di cani; or other deadly 
caverns, thoſe mephitic exhalations (of which ſo many 
of theantients,as well as the moderns, have fo much and 
ſo variouſly written) may be collected, and conveyed | 
to a great diſtance ; and, when duly examined, will, i 
doubtleſs, be fad true, permanent, mineral air, of 
that kind known to our miners by the name of 
Choak-damp. Of which fort the air of the mi- 
neral water of Spa appears alſo to be, from the fol- | 
lowing experiment. : 


EXPERIMENT V. 


I took the air which, two days before; I had ex- 
_ tracted from the Pouhon water, as related in Expe- 
riment III. This air I emptied out of the vial into 
the receiver fixed in the ciſtern, in the manner de- 
ſcribed in the foregoing experiment. Into the ſame 
receiver I alſo emptied a Pladder of air, extracted 
from the Pouhon Sr four days before. Which: 
two parcels of mineral air filled as much of the re- 
ceiver as had before been filled with common air, in 
the laſt-mentioned experiment. Into this mineral. 
air, thus included in the receiver, the mouſe was 
conveyed, which had been employed on the pre- 
ceding day in the foregoing experiment. On patling 
into this air, it immediately held up its head very high, 
and turned it on every ſide; and, in four or five Te 
conds, without any difficulty of breathing, or other 
ſtruggle, fell down on one fide, and remained with- 
out motion. Half a minute after, it was taken out 
of the receiver, and placed on a table before a win- 
dow in the open air, where it lay four hours with- 


Vor. LY. 1 8 out 
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out ſhewing any fign of life, being quite auf and 
dead. 
Two other lively mice were ſucceſſively treated 
in the ſame manner. The appearances in theſe were 
exactly the ſame as in the firſt. Both of them, after 
they had been in the mephitic air a few moments, 
fell down motionleſs, and were taken out dead. And 
tho' the laſt of the three was taken out of the receiver 

. .as ſoon as poſſible after it ceaſed to move, yet it never 
after ſhewed the leaſt ſign of life. The fame ex- 
periment was, ſome days after, tried in air freſh 
extracted from the Pouhon water, on two of the 
{mall birds mentioned in the foregoing experiment; 

in which air they, in like manner, allo ſoon expired. 
By way of Scholia to the laſt experiments, I beg 
leave to refer to what I have written concerning the 
mineral elaſtic ſpirit of the acidulz, in my fourth 
Eſſay on Damps, and other Mineral Exhalations, 
which is in the poſſeſſion of the Royal Society. 
I ſhall not now detain the Society any longer with 
more of my experiments; but, if theſe ſhould be 
thought worthy of its notice, ſhall, hereafter, com- 
municate other methods of extricating the air from 
the Pouhon water, as well by heat, as by other me- 
diums ; and, from proper obſervations and experi- 
ments, ſhall endeavour to explain the modus of the 
union of this ſubtile elaſtic fluid and the other prin- 
ciples with which it is combined in theſe waters, to- 
gether with the relation that it bears to common air, 
and to ſeveral other bodies. Which obſervations and 


experiments may, perhaps, be thought worthy the 
attention of thoſe who hereafter may make enquiries 


2 concerning 
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eoncerning the nature and virtues of theſe, and ſe- 
veral other mineral waters. 


Whitehaven, 18 May, | 1765.. | 


Explanation of TAB. VII. 


Fig. 1. A F rontiniac vial filled with Pouhon water, 
with a bladder and ſ. piral wire fitted there- 


to; as deſcribed Map. * 


Fig 2. Another of the fame vials placed in a z ciſtern, 
in an 1 * related Exp. ii. 


Eig.: 3- A glaſs 1 receiver, of a cyl indric form, fixed 
over the ciſtern (AA) in an inverted fitua- 
tion, ſo as to remain full of water, until 
dir is transferred into it, from the vial (B), 
or from other veſſels, for the uſes men- 
tioned 1 in ENI iv. and v. 


Fig. 4. A EY of a- Gmicicntne FRED fitted to 
the top of; the ciſtern (AA), with circu- 
lar holes, and niches, for the vials, and 

receivers uſed in the lat mentioned N 


riments. 


9 Hh 2 


reſide in the more 
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Extract from an Eſſay, entituled, On the Uſes of a 
Knowledge of Mineral Exhalations when applied 

to diſcover the Principles and Properties of Mineral 
Waters, the Nature of Burning Fountains, and 

of thoſe poiſonous Lakes, which the Ancients called 
Avernt ; which was read before the Royal Society in 
April 1741, and to which * Author refers in the 
Jer Kali Experiments. 


More accurate Hiſtory of ſubterraneal Exhala- 
tions would alſo further contribute towards the 
improvement of the Medical art, by leading us to a 
more perfect knowledge of the genuine principles of 
ſeveral kinds of mineral waters ; and by teaching us 
how to apply them rightly, and how to account, in 
a rational manner, for their operations and effects 
u pon the human body. : 

For it hath long been obſerved (1), that the chief 
energy and virtue of ſeveral mineral waters doth not 
, faline, earthy, or metalline 
particles, which they imbibe in their ſubterraneous 
paſſages, but in a far more ſubtile and volatile prin- 
ciple wherewith they long remain imbued when 
cloſed in bottles; but when they are expoſed in open 
veſſels, this volatile principle ſoon takes its flight, 
leaving the waters dead and inert, and deprived of 
their former ſalutary qualities. 

This ſubtile and fugitive principle is, therefore, 
fitly called the Spirit of mineral fountains. To ex- 
tract which ſpirit in the form of a liquid, many ve 


- 6) Vide Becheri Phyſica Subterranea, ſect. ii. cap. iv. | 
employed 
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employed much time and ſtudy, and others have 
alſo endeavoured to te it from the atrial clement 
of mineral waters; but all theſe attempts have proved 
vain and fruitleſs, fince it is plainly incoercible, and 
can ſcarce be condenſed into a viſible body. 

We, therefore, 'readily fubmit to the opinion of 
Dr. Fred. Hoffman, who, by many ſolid arguments 


ſpirituous principle of mineral waters is an exceeding 
rare and ſubtile body, endowed with an expanſive 
quality, or a kind of elaſtic atrial fluid ; and there- 
fore cannot be rightly diſtinguiſhed from the air of 
mineral waters, as if they were two diffetent principles. 


This moſt delicate and ſubtile atrial ſpirit « of foun- 


_ tains, the ſame judicious author bes, is as 0 
were 1 wie of ſeveral ee 


— _ = = 


| moving e e ng ; "ol hath hitherto 
remained inimitable by art 1 
Neither is there any malen to doubt that bodies ſo 
extremely rare and lubtle, as are the ſpirits of foun- 
tains, are capable of imparting ſuch remarkable qua- 
lities to mineral waters. The great power and fc 
of action, wherewith many kinds of mineral 4 — 
tions are endowed, ſufficiently appears from the ob- 
ſervations (3) before related. And thoſe who are 
unacquainted with the wonderful efficacy of - Exbala- 


(2) Fred. Hoffman, de aquis mineralib. indagandis, $46. & 
Id. De Convenientia Elementor. & Virium, &c. xx. 


(3) Helmont, Complexionum atque Miſtionum ee 
hgmentum, § 43+ | 


tions, 


and judicious obſervations, hath ſhewn (2), that this 


exert in re- 
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tions, and their manner of operating upon the Bu- 
man body, may receive ample ſatisfaction from Boyle 
in his treatiſe of Effluvia. The ſagacious Helmont, 
therefore, very judicioufly reeommends a more fre- 
quent uſe of thoſe furious incoercible ſpirits, and vo- 
latile fumes, in the practice of phyſio; juſtly obſerving 
that no other medicines operate fo ſuddenly and fo 
: powerfully upon the human body (4). 
Neither ought we, becauſe thoſe ſpirits of fountains 
are flatulent and elaſtic, from thence to infer, that 
they agree with commorr air in every other reſpect, 
as many are 4 to imagine. For corpuſcles, which 
differ extremely in magnitude, denſity, and - figure; 
may all be endowed with one common repulſive 
quality. And it is highly: probable that the elaſtic 
particles, which are emitted from various kinds of 
denſe bodies, ' do thus vai one from another; and 
that they oft times compoſe elaſtic fluids, which differ 
as much from _ other, as thoſe-bodies differ from 
which they ar e produced: Thus the air of peaſe, 
which is inflanmable, ſeems to differ as much from 
the mephitical air of oak, which extinguiſhes flame, 
as thoſe two vegetable ſubſtances differ between 
themſelves. So that two elaſtic fluids; altho'.they 
both poſſeſs a repulſive quality, may yet in their other 
qualities differ as 2 As inelaſtic fluids are found 
to differ; as water, for example, differs from oil of 
vitriol. The partieles; therefore, of denſe bodies, 
when they are ſeparated from each other, and aſſume 
a repulſive quality, are not always reduced to com- 
mon air, but to different kinds of elaſtic fluids, 


2) In the preceding Eſſays on che neee, and 
the .Choak-damp. 


| [ 239 J 
which frequently retain the qualities of the denſe bo- 
dies from which they were generated; and which, 
by being reduced to an elaſtic ſtate, become more 
active and penetrating, and operate much more ſud- 
denly and violently upon the human body; as the 
fumes of quickſilver, and the vapour of WERE, by 
their effects, do ſufficiently prove. 

Now, as theſe ſubtile and elaſtic ſpirits FR fre- 
_ quently exert very ſudden and violent effects upon 
the human body ; and entering the compoſition of 
: mineral waters, often endow them with excellent 
virtues; it may, therefore, be uſeful to examine the 
origin of thoſe ſpirits which are found in fountains, 
and to conſider in what manner water becomes im- 
pregnated with them as it paſſes through the bowels 
of the earth. To determine which queſtions, thoſe 
obſervations will greatly contribute, which we have 
already given concerning the generation of the fire- 
_ damp, and its lodgment in the cavities of earth. For 
as the fire-damp is generated from ſulphureous and 
ferruginous ſubſtances, and is often cloſely pent up 
with water, and intimately (5) blended therewith inthe 
ſubterraneous cavities ; its particles, therefore, being 
 impelled by their own elaſtic preſſure into the pores 
of the water, will be diſſolved therein, after the ſame 
manner as I have before ſhewn they may be diſſolved 
therein by art. And in like manner, water will be- 
come impregnated with thoſe other kinds of air and 
mineral exhalations, which are lodged in the ſubter- 
raneous cavities thro' which it paſſes. The ſubter- 
raneal damps and mineral ſpirit of fountains ſeem, 


(5) See Eſſay on the Fulminating-damp. 
therefore, 


[ 240 } 


therefore, exaRtly to reſemble each other both in 
theit nature and origin. And of this opinion is the 
above-cited Fred. Hoffman, who ſeems in every 
reſpe& qualified to have advanced the knowledge of 
minetal waters to its higheſt perfection, had he been 
| furniſhed with a more accurate. hiſtory of mineral 

exhalations. By means of ſuch an bite „he would 
probably have 2 enabled to Sagal, the ſpirits 
of mineral fountains into their different kinds, which 
he now ſeems to confound together, as if they were 
alike in every r eſpect. Altho dis not improbable, 
that as there is a great variety of ſubterraneal exha- 
lations, o Me there may be various kinds of mineral 
ſpirits and that water may be capable of imbibing 
1 ert kinds of thoſe . Falte which it meets 
with in the bowels of the earth. The Rev. Doctor 
Hales, in his Statical Effays, and Doctor 3 in 
his Inquiries into the Nature of the Scarborough Wa- 
ters, have ſhewn various ways whereby | theſe atrial 
ſpirits may be extracted. 8 therefore, the ſpirits 
extracted from different mineral waters, by the ways 
which they direct, were carefully examined, and 
were compared with each other, and with the differ- 
ent ſorts of mineral exhalations which are found in 
the earth, we might, perhaps, more eaſily diſtinguiſh | 
their ſeveral kinds, and more exactly „K their 
refetnblance to the ſeveral ſorts of mineral exhalations, 
than by any other method which could be put in 
practice. 

But, without having recourſe to experiments of 
this kind, we may from other obſervations conclude, 
that the ſpirit of thoſe waters which are called Aci- 
dulæ is nearly related to the choak-damp, or ſtith, 


found 
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Lund in the coal-mines, and in various other parts 
of the earth. 

For, ſubtile mephitic ſpirits have frequently 


been obſerved to expire from the earth in parts ad- 


jacent to many of the acidulæ, and to produce the 
fame effects upon animals and other bodies as the 
ſtith or choak-damps, or as the ſpirits of the Grotto 
di Cant in Italy, of which, and others of the like na- 
ture, Leonardo di Capoa bath largely treated. Thus 
the learned Dr. John Philip Siep hath communicated 
to the Royal Society (6) a very accurate account of 
a-grotto of this ind, which. he diſcovered near the 
fountains of Pyrmont: Another grotto of the ſame - 
ſort Pechlinus takes notice of, nigh- the acidulz at 
Swalb in we yas (7)- And the learned Hoffman 
was informed ſon.of credit, that a fountain 
in the Black Foreſt in the dutchy of Wartemburgh, 
which had flowed a long time, was ſuddenly r. ved 
of all its taſte and virtue, by reaſon that in the neigh- 
bouring parts a mineral and ſulphureous vapour im- 
petuouſly burſt out of a chaſm which, was _ in 
the rock; but this chaſm. being cloſely ſtopt up, the 
fountain again obtained its former virtues (8).. 
And that the acidule are really impregnated wh 
a mephitic. exhalation reſembling the choak-damp, 
ſome of theſe ſprings (as thoſe at Pyrmont) do 
i plainly diſcover by their deadly effecis Pon ducks 
2 ſwimming upon their ſurface (9). 


(6) Philoſoph. Tanfactions, No 448. pag. 266. 
eee lib. iii. Obſ. 44. 


(8) Hoff nan, De Principiis & Virtutib. precipuor. — 
Medicator. Fontium, & xxxv. | 


(9) Dr. Philippus Siep, Ibid. 


Vox. IV. Li To 


„ 
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To the ſame ſpirits may alſo be attributed the 
power which the acidulz poſſeſs, of cauſing a giddi- 
neſs of the head, heavineſs, and drowſineſs, as from 
intoxicating liquors. | 

The briſk and pungent taſte of the acidulæ is allo 
a further evidence that the mineral air which they 
contain is nearly related to the choak-damp. For 
from this briſk pungency of taſte, theſe ſpirits. appear 


to reſemble the air which is generated from beer and 


other liquors by fermentation. 'But the air of fer- 


menting liquors is by numerous experiments diſco- 
vered to be a deadly poiſon when applied to the lungs, 
"_ the external parts of the body, acting chietly 

pon the nervous ſyſtem, and inſtantly killing thoſe 
N which breathe it, exactly in the manner of 
the choak - damp. Vet nevertheleſs this air, when 
taken inwardly in a convenient quantity of a liquid 
vehicle, is found to have wonderfully exciting and 
reviving qualities, of which the caſe of Cornaro affords 
us a remarkable inſtance (10). 

In like manner, the elaſtic ſpirit of the acidulz 
ſeems to have a great ſhare in the admirable effects 
which thoſe waters exert upon the human body. For 
being exceedingly ſubtile, penetrating, and active, it 
ſeems fitted to pervade the whole body, and to force 
a paſſage through the minuteſt veſſels; by its mild 
and gentle ſtimulus, to corrugate the fibres, inereaſe 
their elaſticity, and excite them to motion ; by its 
expanſive quality, to rarify and as it were ſpiritualize 

the blood, and dilate the veſſels. By theſe ſeveral 


(10) See Diſcorſo terzo della Vita ſobria di Sig. Luigi — 
naro, pag. 87. 


ways, 


L 243 ] 

ways, therefore, it may greatly contribute to 
ſtrengthen the ſolids, to accelerate the motion and 
Circulation of the fluids, and to warm and invigorate 
the whole animal frame. So that to theſe ſpirits- 
ſeem in a great meaſure owing the virtues which the 
acidulz poſſeſs, of attenuating the humours, break 
ing their unnatural concretions, and powerfully open- 
ing obſtructions; of provoking the appetite, afliſting 
the digeſtion. and concoction of the aliment, and 


facilitating all the natural ſecretions and excretions 
of the Se. 
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xxvit. Extract of a Letter from Mr. 
Benjamin —_ a Phyfician in New 


England, z John Huxham, M. D. 
F. R. &. 3 the ſucceſsful Appli- 
| cation. of . Salt to Wounds made by the 
Biting of Rattle Snakes ; dated at Kil- 
WO? in NON, - 20 — 
1 un 


Read Jane 13, > Have been appointed in procuring a 
765. rattle ſnake, to make experiments in 
5 ere oe Poiſon, particularly the efficacy of ſea 
ſalt; but have now the ſatisfaction to acquaint you, 
that having defired Mr. Porter, an eminent ſurgeon, 
and à gentleman of worth and probity, to make en- 
quiry, whether the efficacy of ſea falt cculd be pro- 
perly atteſted; he this day informs me, that a perſon 


Was 3 by that —— about the beginning 


of this month, juſt above his ſhoe. The teeth of 
the ſerpent, upon examination by the probe, he 
found to have entered near half an inch. The perſon 
bitten immediately made a ſtrong ligature above the 
wound, and in leſs than two hours came to Mr. 
Porters. The leg and foot below the ligature were 
much ſwelled, and the patient grievouſly affected 
with a nauſea. Mr. Porter made immediately a dee 


ſcarification, rubbed it well with ſalt, applied a doſſil 
of 


mm 
of lint meiſtened over the ſalt and ſcarification, and 
diſmiſſed his patient, who the next morning re- J 
turned. The ligature was continued, nevertheleſs . 


the tumefaction was greatly abated; the dreſſing be- 
fore applied was renewed, and the ſon recayered 


without any further application. | This perhaps 
gether with the former Iftance * *, may' | &rve 
eſtabliſh dhe dung ef its _— e 

* This \ was 2 yet . the care of Me. Strong, 2 a ſur- 


geon in New England, who in the year 1761 was bitten by a 
rattle ſnake in the left foot, between Ne great toe and the next. 


He immediately percei ived a fickneſs at the ſtomach, Which con- 
tinued ſome time. 8 were directly m0 by cut 
ting the ſkin, pulled up by an awl, formed — a hook for that 

urpoſe. The firſt application was fipe ſea ſalt, which was 
plentifully ſprinkled and rubbed in and about the wound and 
ſcarification, Theſe were done in the ſpace of about two mi- 
nutes after the wound was made. Then a pultice made of 
burdock- root pounded, and mixt with * 70 0 88 of ſea 
ſalt, was applied to the wound, and anot er of hl 
bound about "bis kg + little below the Knee; In &o mean late, 


the p im: yehich:; was 


patient” aer inwardly: faffron and water, 

ſteeped the bark of White aſh, Which cauſed. him ta uomit. The 

_ conſequence, of the wound was. a. tumefaQtion, which. was | 
greateſt in the foot, but extendeg ta the knee, Where jt ended. 
After theſe applications, nothing remarkable was obſe red in the 
wound. They wete continued fot two days,” and the patent 


perfealy cured. Mr. x + +. pond ck * princi- 
pal beide which effected the cure. * MF 


4 - * F 4 ry 4 
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X XVII Extras of three Letters of Sir 
F. H. Eyles Stiles, F. R. S. to Daniel 
Wray, Eſq, F. R. S. concerning ſome 


new Microſcopes made. at N aples, and. their 


U Wei in viewing. the ſmalleſt * 


une. 11th Augult, 1761. 


Dear Sir, 


Read Nov. 7, NAptain Hood, of the Veſtal man 5 
-— war, having failed from hence for 
Leghorn: the 3d inſtant, I took. the opportunity of 
ſending you by him a ſmall box, put into my hands 

by Father di Torre, containing, four of his ſpherical 
Glaſſes for the Microſcope, which he had defired 
me to tranſmit to England, as a preſent from him 
to the Royal Society, which he hopes will prove as 
acceptable as he wiſhes, The diameters of the 
| glaſſes, and. their magnifying powers, are as follows. 


: Gs Diameter.  Mapnifyiag powers, 


. Near two Paris points, 640 times, and upwards, i in diameter. 
2d, One Paris point, 280 


2d, One Paris oint, 1230 


ach, Half a Paris point, 23560. 


The e paper, which encloſes the laſt of theſe, has the 
following ſuperſcription.. 


« Igne puriſſimo generatum incredibili patientia 
% cucullis orichalceis incluſum globum primum & 


% unicum diametri puncti dimidu Pariſienſis, qui 
« objectorum 
2 | 
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cc obj ectorum diametrum auget 2560, inclytæ Soci- 


8 ook Regiæ Anglicane Jo. Maria de Turre 


D. D. D. 

I was to have accompanied this advice with ſome 
inſtructions for the management of the glaſſes, and 
alſo with ſome -minutes I took -lately of a few ob- 
ſervations, which, at Padre di Torre's requeſt, I made 
with him of the globules of human blood, for the 
confirming of the diſcoveries in his book lately tranſ- 
mitted to you by Sir James Gray : but the Captain's 


departure being ſudden, and the above-mention'd | 
papers not yet prepar'd, I thought it beſt not 
to loſe the opportunity T had of ſending you the 
glaſſes, and adviſing you immediately thereof; direct 
ſhipping from hence to England being ſcarce. The 


other papers I ſhall tranſmit you by the poſt, as ſoon 


as Father di Torre has furniſhed me with his di- 


rections for the management, &c. 


In anticipation of the minutes I propoſe ſending | 


you concerning the human blood, I can't help takin 
the opportunity of obſerving to you, that this m 


worthy Father is ſo eſteemed here for his excellent 
and amiable private character, that there can be no 


room for the leaſt ſuſpicion of the veracity of the 
remarks in his book; and in reſpect to his care and 


exactneſs in making his obſervations, I have had ſuch 


experience of it in ſeveral meetings he has favoured 


me with for the purpoſe, that I ſhould in any caſe as 


readily rely on his eyes as my own, and indeed with 
better dependence; as, by the habit of obſerving, 
he is enabled to pronounce immediately with cer- 
tainty upon appearances, that coſt me much time and 
inſpection to examine and comprehend, 


J entreat 
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Do entreat you will preſent my reſpects to the Rojat 
Society; and that you will believe r me to o be, with. 
great truth. and eſteem, 


Dear Sir, 
Your moſt obedient 


humble ſervant, 


F. H. Eyles Stiles 


*HESEF: laſſes are ſo-ſmall; that the diameter. 
of the bigheſt magnifier among them is but 
half a Paris point,. which. is, if I miſtake not, no 
more than dg of an inch; the point being v of a 
Ine, and che line Er of an inch. 
The great difficulty, with. reſpect to theſe olaſles, 
cConſiſts, as Padre di Torre tells me, in the handling 
them, and the getting them into the little braſs ſoc- 
kets, prepared for their reception. The making 
them in his method is ſoon done; but they muſt be 
ſocketed before he can examine to ſee whether the 
flame. of his lamp, which produces them, has ſuc- 
ceeded to the perfection he wiſhed; that is, whether 
they be perfectly ſpherical, and. without flaw, ſpeck, or 
other accident, which they are ſo liable to, that he 
makes many, before he producesone to his mind : and 


indeed he 4 ſo little value upon them, till he has 
proved them by the viſion of ſome object, that if one 
of them, when he has made it, ſlips out of his little 

pincers before it has been proved, if he cannot re- 


COVET 


Ra 

cover it at once, he often makes a new one, rather 

than give himſelf the trouble to ſearch for it. 
The high magnifier F have been ſpeaking of in- 


creaſes the object 2560 times in diameter; it is the 
firſt and only one he has ever ſucceeded to make of 
that high power; fo that this preſent is a curious one. 


JJ ( 
| Read Nov. 14, A Grecable to the promiſe in mine of 
75. 1 the 11" paſt, I encloſe you Father 

di Torre's inſtructions for the uſing of his glaſſes , 


and J ſubjoin. an account of three ſeveral obſervations 


blood. The account may be thought 2 then 
was neceſſary; but I was willing to be as full and 
particular as poſſible, as I conſiderd it ag a kind of 


1 made with him, at his requeſt, of the human 


appeal to my teſtimony, and as the object of it re- 


ſpected the improvement of thoſe. branches of ſcience 
py medical and anatomical. 


ſo intereſting to nd, the med 


yup wines he has. printed, As Father di Torre's 


theſe obſervationg with, bir, Was the ſaying of the 
count he has given of this ſubject in the book he 


lately preſented to them, I muſt deſire the favor of 
you to lay my account likewiſe before them; and you 
will alſo pleaſe to deliver to them his paper of in- 


ftrudtions for the uſe of the, glaſſes he has ſent them. 


_ © Your moſt obedient ſervant, . 


Te Daniel Wray, Kn F. H. Eyles Stiles. 


1 am, with great truth, 


. 


, OW Deſcriptio 
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due Now Microſcopii, a R. P. Di Torre 
confirath. Io 


Migespiun quo utor idem eſt ac und Wuſoni, 
ſimplex, aptatum ſpeculo cavo ab artificibus 
e e = deſcribitur ab Henrico Baker in 
2 ad captum vulgi cap. iv; quoniam tamen 
plura conducere poſſunt ad microſcopii perfectionem, | 
illius quo utor tradam dimenſiones. 
Capſulas rotundas, quibus, ope binorum cuculio- 
num ex orichalco, claudo minimos globos, jam ad vos 
miſi. In his obſervandum ſedulo eft foramen reſpi- 
ciens oculum ſpectatoris, quod & valde exiguum, & 
perpolitum eſſe debet,  & foramen quod reſpicit ob- 
jectum, quod fere cjuſdem diametri eſſe debet ac 
globulus ; ita ut hic fere a foramine elabatur. Cap- 
ſulas accuratius conficient artifices Londinenſes, ut 
globuli conſtituantur in centro capſulæ, & cuculiones, 
non ope ceræ, fed cochleæ, firmentur. : 
Eft intra corpus microſcopii' alia capſula rotunda, 
diverſa ab ea qua utitur Wilſonus, cui imponuntur la- 
minulæ orichalceæ cum quatuor, vel quinque forami- 
nibus munitis duobus talcis pro objectis. Capſula 
hæc integra eſt, & intra pam filum ee 
quod inſtar elaſterii firmas detinet laminulas cum 
objectis. Supra hanc capſulam, eſt intra corpus mi- 
eroſcopũ alium filum orichalceum ut, cum hæc capſula, 
ope tubi inferioris, cum cochlea ſurſum impellitur ut 
odjectum globo appropinquetur, non excurrat latera- 

liter, ſed in eadem maneat directione. | 
Huic tubo cum cochlea, qui eſt intra corpus micro- 
ps & quo objecta appropinquantur, globo adhæ- 
ret 
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ret in parte inferiori tubus alius, qui ope cochleæ aptatur, 
cujus. longitudo eſt pollicis Pariſienſis cum tertia 
parte. Hoc utor ad excludendum lumen laterale 
ſuperfluum, & dirigendum lumen a ſpeculo concavo 
inferiori reflexum pro objectis illuminandis. Quando- | 
que, fi lumen a ſpeculo reflexum ſatis vividum fuerit, 
intra hunc tubum apto ſucceſſive diverſa diaphragmata 
lignea cum foraminibus 2 vel 2 pollicis Pariſienſis ad 
arcendum lumen ſuperfluum, & ut ea tantum 
portio luminis introducatur, que neceſſaria eſt ad il- 
luſtrandum objectum, ut clare & diſtincte videatur. 
Ad eundem effectum parata etiam habeo plura dia- 
phragmata ex charta craſſa, quæ ſpeculo concavo 
JJ T_T 1 
Sub microſcopio adeſt duplex ſpeculum concavum, 
cujus centrum diſtat a plano ſubjecto per pollicem 
Pariſienſem cum dimidio, & ab objecto illuminando 
per pollices quatuor. Focus ſpeculi ex una parte eſt 
pollicum 2 cum dimidio, ex alia vero parte pollicum 
2. Hoc ultimo ſpeculo utor cum lumen eſt nimis 
vividum. Ut lumen probe a ſpeculo reflectatur, cu- 
randum eſt ut lumen ſumatur ab aliquo pariete extra 
cubiculum, qui a Sole illuminatus fit, & lumen in- 
tra ſpeculum ab alto cadere debet; ſi cadat ſub angulo 
fere 60 graduum, tunc lumen eſt optimum. Quando- 
que, ſi nullus ſit paries ante cubiculum, utor lumine 
reflexo cœli; ſed tune diaphragmata adhibenda ſunt, 
donec objectum clare, diſtincte, & vivide oculis af- 
fulgeat. Quandoque, fi globuli præcipue minimi ſunt 
aut Sol non luceat, nec diaphragmata adhibeo, nec 
tubum inferiorem microſcopii. _ 
Totum artificium pro uſu recto hujus microſcopii 
cum globulis in eo conſtituitur, ut lumen, aptum ad- 
” K k 2 hibeatur 
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hibeatur pw! umimandis objeRtis, quod nee mnmutn, 
me debile effe debet : fi in alterutro pebces, orm 
confundentar; agitur enitn hic de 'globmlts qui vix 
oculis nudis diſtinguantur, '& adeo exiguæ fuperficiei 
ut radii luminis, licet exiliffimi, ſenfibilem habeant ad 
ipſam ſuperficiem rationem, in lentibus, aut 
globis majoribus non evenit. Ideoque has omnes 
cautiones quæ adhibendæ ſunt pluſquam par erat 


forſan expoſui ; uſus enim que heceflarize tantum 
ſunt facile edocebit. . 


An Accunt Us fume mier ſeopic he rations on the 
human Blood. 


\HE firſt obſervation was -made 1 5 2, my . 
with Wilſon's ſingle microſcope, conſtructed 
for a perpendicular inſpection, with a mirror beneath 
it for refſecting the light. The inſtrument was placed 
on a table near to a South window, but the ſan's 
rays were not reflected on the object; it tbeing Father di 
Torre's opinion, that the cellitary 0 ay-kght would 
ſhew the globules i in a more natural ſtate. A ſmall 
drop of. blood 'was included between two talks; and 
was changed during the wn in K give 
the appearance all the advanta might ariſe 
from the accidental ſituation of the e Deen 
the talks, and alſo to renew their motion; for al- 
though the blood viewed in this manner is not in a 
ſtate of circulation, yet, either from the vacuum 
formed between the talks, the attraction of their 
ſurfaces, or ſome other cauſe, the ferum is feldom in 
a quiet ſtate on its being firſt included between them, 
and the globules that float in it move for ſome time 


in 
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in various directions as the current of the ſerum in- 


chnes them, or as 
attracted by each -other or by the talks, till the whole 
has found a ftate of reſt. 88 ; 

* magnifier applied was a ſpherical glaſs, which 


diameter. 


| In: theſe views, the globules, though they varied 
a little from each other in their outlines and dimen- 


ſions, appeared in general to be circular or ethptic, 


and of the ſize of ſwan-ſhot, Their figure as ſolids 
was not eaſily to be determined in ſuch an expoſition 
arance of oblate 
 Iphezroids much compreſſed, although, from their 
free motion with the ſerum, it was manifeſt they 
ſuffered no preſſure from the talks; where the focus 
was perfect, or nearly ſo, the middle part of each 
globule was darker than the margin; and this differ- 
ence in ſhade gave them an appearance, as if a dent 
or concave impreſſion had been made on their ſur- 
faces, which reſembled thoſe of young peas that 
have dimpled in the boiling. What this darkneſs 
next the center was owing to, will appear from the 
ſecond obſervation; but in this I could not judge it: 
to ariſe from any thing but a ſinking in of the ſurface: 
in that part, or ſome accident of the light that fur- 


of them, but they had the a 


niſhed ſuch an appearance. 


July ', a ſecond obſervation was made with the 


ſame inſtrument, to which was applied a ſphere 
which magnified the object 1280 times in diameter. 


In this view, the variations of ſhade on the middle 
part of each globule from that of the margin, was 


zuch as carried with it ſtrongly the appearance of a 
perforation. 


they themſelves are more or leſs 


computed to magnify the object 512 times in 


. 
perforation. I had indeed my doubts of this on firſt 

examining them, becauſe, on a very ſlight alteration 
of the delicate focus of ſo high a magnifier, the light 
and dark parts would interchange, ſo that the re- 
fraction or reflection of the light might ſtill be 
ſuſpected to occaſion the appearance in queſtion: but 
continuing my view ſtedfaſtly, and taking notice of 
all the diverſities which a numerous collection of 
globules preſented, I remained at laſt thoroughly con- 
vinced that they were perforated ; for, when any of 
the globules happened to move with the ſerum in 
the moſt perfect focus, which could not happen to 
all, in a medium of ſome little depth, I could with 
great clearneſs diſtinguiſh the exterior and interior 
circumference of the ring, of which each globule 
conſiſted ; the interior one being bounded by a black 

line or ſhade next the perforation, exactly reſembling 
that which bounded the exterior one, and diſtin- 
guiſhed it from the ſerum without. In ſuch globules 

I could alſo eaſily obſerve the ring to be articulated, 
the tranſverſe lines at the joints being very diſtinguiſh- 
able. The figures of the articulations were various ; 

in ſome they were roundiſh, fo that the ring ap- 
peared like a bead necklace; in others, cylindrical, 
and of ſome length. The number of which the whole 
was compoſed, ſeemed uncertain, varying from two 
or three to fix or ſeven; many of the rings were 
broke, either by ſome confinement of the talks, or 
by beating againſt each other, which I ſaw them 
continually doing ; and by theſe accidents the joints 
of the rings were detached, and wandered about ſe- 
parately in great numbers; and indeed they appeared 

ſeparable with as much eaſe as if they had been united 


by 
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by mere contact only. Some of the rings were 
broke into ſemi-circles, others into greater or leſs 
portions, and others again divided into their conſti- 
tuent articulations, which in ſome places floated 
about ſingle, and in others formed by their mutual 
attraction a lateral union, like the pipes of an organ. 
I muſt obſerve alſo, that theſe ſeparated parts ſeemed 
tobehollow and tranſparent, and, like inflated bladders, 
would eaſily yield, and change their figure, ſtretching 
or contracting themſelves from round to oval and 
cylindrical, and vice verſa, as any lateral preſſure in 
crouding along with the ſerum brought a conſtraint 
upon them, As they floated at different levels, I 
obſerved many of them paſs over or under each 
other without interruption, and the ſame would hap- 
pen alſo to the whole rings and larger portions. I 
remained, therefore, after repeated examinations of 
the globules in this ſtate, without the leaſt doubt 
either of their perforation or articulation ; for al- 
though the articulation was not diſtinguiſhable in 
every globule, I think it was ſo in the greater part. 
of them; and it is natural to imagine that the reſt 
were articulated. likewiſe, though they. might not 
paſs at the proper diſtance for its being diſtinguiſhed. 
I omitted to ſpeak of the ſize of the globules in this 
obſervation, nor indeed can I, from fo various an ap- 
pearance, form any judgment thereof, farther than to 
lay that they appeared in general much augmented 
beyond their appearance on the 2d of July. 
Auguſt 27, a third obſervation was made with 
the ſame inſtrument of ſome blood dropped upon a. 
fingle talk, and view'd. as it lay without any cover, 
ſo that there could be no compreſſion. I view'd it, 
whilſt 
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whilſt the globules were ſtill in motion, with a 
ſphærule that magnified the diameter 1920 times; 
and in this view the globules appear d fo clearly to 
be hollow rings, that there was not room for the 
leaſt ſuſpicion of the reality of the fact from any 
circumſtance. The diameter of the perforation ap- 
peared much larger in proportion to the thickneſs of 
the circumference than it had done in the former 
views. The figure of the rings, where they were 
free, and in their natural ſtate, was circular; but 
where they were ſo crouded together as to compreſs 
one another in their paſſage, they aſſumed a variety 
of different figures, although they generally reſtored 
themſelves to a circular figure again, unleſs broken 
by the compreſſion which frequently happened, and 
then the broken parts floated ſeparately ; or, if they 
opened at a ſingle joint only, the whole of the ring 
would float along, varying its figure occafionally 
from that of a portion of a circle, which it would 
firſt aſſume, to a ſtraight line, an undulated one, or 
lome other accidental incurvature. The articulation 
was viſible in ſeveral of the perfect rings, but for 
the moſt part it was not to be diſtinguiſhed, tho' 
even in theſe, from their breaking ſo eaſily, it was 
not to be doubted but that they conſiſted of the 


{ame detached members or joints as thoſe in which 
the tranſverſe diviſions were viſible. 


Upon applying afterwards magnifiers of leſs power 
to the ſame blood, the greater advantage of light 
made the rings appear ſtill more perfect and diſtin; 
but as theſe were not applied till the globules had 
loft their motion, and the whole drop had grown 
dry upon the talk, the diviſions at the joints were 


none 


« 
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none of them viſible ; almoſt all the globules or rings, 
as I muſt now call them, had, upon drying, formed 
themſelves into perfect circles, The moſt complete 
and ſatisfactory view I had of them in this dried 
ſtate, was with a magnifier that encreaſed the dia- 
meter 640 times; tho' the perforation was diſtin- 
guiſhable even with one which encreaſed it only 129 
times. In many places the globules had, by the 
drying of the whole drop, united into a cloſer body, 
and ſeem'd as if cemented together by a grumous 
ſubſtance of a blackiſh or deep red colour, which 
poſſeſſed and filled up all the exterior ſpaces form d 
by the union of ſo many circular bodies; but the 
interior ſpaces or perforations of the rings were ſtill 
free, and for the moſt part diſtinctly viſible, ſome 
few places excepted, where the globules ſeem'd to 
have united over one another, and not only lay in 
too much confuſion to give room for any proper ob- 
ſervation of them, but formed alſo a body too denſe 
to tranſmit the light. The grumous ſubſtance above- 

mention'd, as it extended itſelf along the exerior 
ſpaces, had the appearance of a ramification ; and it 
was perhaps in ſome ſuch ſtate that the globules were 
view d by Dr. Adams, whoſe glaſſes induced him to 
ſuſpect the truth of the common opinion, that the 
blood conſiſted of globular particles, and to deſcribe 
them rather as imitating the branches of a tree. See 
his Remark on Blood, in Jones's Abridgment of the 
** — Tranfactions, vol. IV. p. 204. 
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A Letter of Sir F. H. E. Styles, F. R. S. to Daniel 
Wray, Eſquire, F. R. S. on the Sexes of Plants. 


Naples, December 29, 1761. 


BFA 


| Read Dec. 12,F Encloſe you Profeſſor Cyrillo's dra w- 
„ ings of the objects lately viewed with 
the microſcopes of Padre di Torre, which he de- 
fires may be preſented with his reſpects to the Royal 
Society. The explanation I have annexed of the 
figures, will in ſome meaſure ſhew how they ſerve 
to confirm the remarks I ſent you on the impregnation 


of vegetables. However, that our reflections on this 


ſubject may receive a more methodical ſupport from 
them, I encloſe you another copy of the remarks, 
with numeral ref: rences to thoſe figures, that ſerve 
to verify the account given of the particular appear- 
ances, which I was obliged to omit in the firſt copy, 


as the figures had not been then ranged and num- 


dann. 


In my letter of the 16th of N ovember, accom- 
panying thefe remarks, ſpeaking of the claſs Dicecia, 

I faid, that there muſt in this claſs be ſome original 

| difference, either between the corpuſcles which pro- 


duce the male plants, and thoſe which produce the 


female ones, or between the reſpective ova which re- 

ceive them: a further reflection ſince upon the ſubject. 
has led me to doubt whether there is a neceſſity for 
ſuch re, there occurring to me another * 
0 
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of accounting for this part of the ceconomy of Na- 
ture, which I not only think a more rs one, 
but which, if all the circumſtances to be explained 


are duly attended to, will, perhaps, be thought to 
amount to more than a conjecture. I would ſuppoſe 


that not only in the Diœcious plants, but in the 
Moncecious and Polygamious alſo, and, to ſpeak 


more generally, in all caſes where the male na 6 fe- 
male organs are found ſeparate, the defe& is not 
in the flower, which I ſuppoſe to be originally in- 
ſtructed with the rudiments of the organs of both 


ſexes, but that it ariſes from ſome circumſtance in the 
plant that determines it to blow the one organ and hot 


the other. 
That the abſence of the rudiments is not to % 


inferred from the want of their expanſion appears 


plainly from the following circumſtances that fall 
under every one's obſervation, viz. 


That plants do not produce their flowers all the 
2 year, but only at particular ſeaſons. 


That many plants are ſome years before they pro- 
duce their flowers, and hardly any, except annuals, 
blow the firſt year after they are ſown. 


That ſoil, climate, pruning, and many other cir- 


cumſtances, will bring plants to blow ſooner or later 


than they would other wiſe do. 


That culture will encreaſe the quantity of bloom, 
and thereby occaſion the expanſion of flowers, which 


would otherwiſe have remained within the wood. 
Nov if theſe circumſtances, which are ſimilar to 
thoſe of which the explanation is ſought, be ſo com- 
mon, I aſk why we may not in like manner ſuppoſe, 
« that, whenever either the male or female organs 
LUIS « are 
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« are abſent, it is owing to ſome circumſtance that 
ce determines the ſap into other channels, and thereby 
ce prevents the expanſion of the part.” 

I faid this would, perhaps, be thought to amount 
to more than a conjecture; becauſe, beſides its proba- 
bility from the circumſtances I have ſtated above, it 
will perfectly explain another well atteſted phæno- 
menon in the claſs Dicecia, that is ſcarce to be ac- 
counted for on any other ſuppoſition. viz. that a male 
plant has, at a certain age, been found to change to 
a female one, and vice verſa, and alſo to bear flowers 
of both ſexes, to which I may add another which 
I have myſelf obſerved in the Monccious plants, 
Zea and Ricinus, where I have often found ſpikes 
of fruit breaking out amongſt the male flowers, though 
they commonly come out ſeparate from them in 


another part of the plant. 


If there be any weight in the arguments I have 
here uſed in ſupport of this ſuppoſition, the general 
conclufion will be this, that the flowers of all vege - 

tables whatſoever are hermaphrodite in their origi- 
nal conſtruction, though both the organs do not ap- 

pear in all caſes, 


4 I am, 
SIR, 
Your moſt obedient Servant, 


F. H. Eyles Stiles. 


Remarks 
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Remarks on the Impregnation of Vegetables. 


AC H grain of pollen is a veſſel filled with pul- 
py matter, in which are lodged a conſiderable 


number of ſmaller grains, which may be called the 
impregnating corpuſcles (Figure 2, 3, 4, 5, 6, 7, 8, 
9, 10, II, 12, 13). Theſe are not viſible with the 


naked eye, but may be diſtinguiſhed with glaſſes of 


moderate power, if the grain be tranſparent, or if 
the pulp be forced out by compreſſing the grain be- 


tween the talks. They are round, tranſparent, and 


nearly of the ſame ſize in all plants. They are con- 


veyed to the germen through the ſtyle, which is 


furniſhed with internal ducts for that purpoſe ; and 
In the claſs Syngeneſia, and in the ſmall plants of 


other claſſes, where the ſtyle is ſlender and tranſpa- 


rent, they may be diſtinguiſhed in their paſſage 
(Figure 19). The manner of their reception into the 
ſtyle depends oi, the diſpoſition of its ſurface : our 
obſervation fell chiefly on thoſe plants that have hairy 


ſtyles or ſtigmas ; and in theſe the corpuſcles enter by 


means of the hairs, which are often found on the 
ſtyle itſelf, ſo that the ſtigma muſt not always be 
looked upon as the only recipient part, though it 
may, perhaps, be ſo in moſt inſtances. The hairs 
are ſo many tubes open at the extremity for the 
reception of the corpuſcles; they are uſually ſhaped 


like a thorn, or prickle, widening towards the baſe. 


They are each of them furniſhed with a canal, or 


tube, which divides itſelf at the broader part of the 


hair, and enters the piſtillum in two branches (Fi- 


gure 17) which run on till they join the longitu- 
dinal 
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dinal ducts that lead to the germen (Figure 21). 
Theſe canals, after they enter the piſtillum, are leſs re- 
gular, branching out frequently into ſmaller ones, 
which, inſtead of running directly to the longitu- 
nal ducts, vary their direction, and fall into the ca- 
nals that run from the hairs next adjoining, fur- 
niſhing the appearance of an irregular reticulation 
(Figure 22), though nevertheleſs there are com- 
monly principal canals obſervable that run more di- 
rectly towards the longitudinal ducts, and fall into 
them (Figure 22). The corpuſcles are admitted 
into the hairs in the following manner; the grains 
of the pollen having diſperſed themſelves about the 
ſtyle and ſtigma, great numbers of them find a 
lodgement amongſt the bairs ; thoſe which fall be- 
tween the hairs, or cling to the fides of them, ma 


be ſappoſed to loſe their effect, which will not be 


thought improbable, if it be confidered what an 
abundant proviſion there is of the pollen, and how 
large a part of it muſt neceſſarily be waſted by be- 

ing carried away by the flower, or at leaſt not fall- 

ing on the female organs, but there are many of the 
grains that fall on the points of the hairs (Figure 
23), and theſe furniſh the impregnation. The 
grains being arrived at a ſtate of maturity before they 
iſſued from the antherz, are prepared to burſt and 
_ diſcharge their contents when they fall on the hairs, 
and the female organ affiſts likewiſe in producing 
this effect; for ſoon after a grain has lodged itſelf, 

the point of the hair begins to open, and the mouth 
extends itſelf by degrees over the ſurface of the 
grain, till almoſt the whole body of the grain is 
drawn within the tube (Figure 23); in this ſituation, 
5 the 


3 % OO... 
the grain ſoon yields to the compreſſion of the tube, 
and diſcharges its corpuſcles, which, with the afliſt- 
ance of the fluid parts of the pulp that enter with 
them, or of the juices with which the tube itſelf is 
furniſhed, float on till they enter the longitudinal 
ducts, which convey them to the germen. The 
grains, after thus emptying themſelves of their con- 
tents, wither and contract, and, falling off from the 
mouth of. the tube, remain in a periſhed ſtate about 


the ſides of the piſtilſum (Figure 19). The figure 


of the hair, whilſt the grain is lodged in the mouth 
of the tube, is remarkable; for the tube is then 


wideſt at the extremity, and leſſens gradually as far 
as the bifurcation, where it forms a narrow neck, 


which gives a bell-ſhaped figure to the ſuperior parts, 


whilſt the lower part widens again towards the baſe 
(Figure 23). In tranſparent ſtyles, the ducts that 


lead to the germen may be ſeen filled with corpuſcles, 


which, being ſupplied in great quantities from the 


hairs, paſs on through theſe ducts in regular lines fo 
cloſe as to touch one another (Figure 19). In ſome 
inſpections, the corpuſcles were ſeen to move both 


in the hairs and in the principal ducts of the ſtyle, 


which ſhewed them to be detached ſubſtances, that 


could paſs freely with the current of the juices in 


which they floated ; but their regular progreſs to- 


_ wards the germen was doubtleſs interrupted by the 
gathering of the flower, ſo that the motion obſerved 


could only be aſcribed to accidental attractions, which 
put the juices in motion between the talks; and this 
was evident alſo from the direction of their motion, 

which was caſual, and not always leading towards 
the germen. The number of the principal ducts 


that 
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that lead to the germen cannot be aſcertained ; they 
probably vary according to the number of loculaments 
to be ſupplied ; more than ane was commonly ob- 
ſervable with the corpuſcles paſſing in cloſe, files 
through them, as has already been deſcribed. In 
the piſtilla of flowers in bud, no corpuſcles could be 
diſcovered ; which is a ſtrong proof that they are re- 
ceived from the pollen, and deſtined. for the im- 
——_—— ADD Wert, 


Upon examining the pappus or down that crowns 
the ſeeds in the claſs Syngeneſia, the hairs of the 

appus were found to be holloxe, and filled ith the 
— corpuſcles (F gure 24). How the corpuſcles 
are admitted into them, or for what purpoſe they 
are lodged. there, muſt be left to further enquiry; 
in the mean time, it may be obſerved, that the ſitu- 
ation of the pappus makes it improbable that the 
corpuſcles ſhould be received therein for the purpoſe 
of, conveying them to the germen; and, that there- 
fore it is more natural to ſuppoſe, that the corpuſcles 
arrive there after their paſſage thro the germen, and 
that the hairs of the pappus ſerye as excretory veſſels 


for taking off thoſe that were uſeleſs to the impreg- 


nation. This is the more probable,” as the great 
quantity of them brought by the ducts muſt doubt- 

leſs occaſion ſuch a ſuperfluity, xy. 
D pon examining various plants of the order Filices, 
of the claſs Cryptogamia, no male organs could be 
diſcovered. If the flowers of theſe plants be herma- 
phroditic, the ſtaminiferous part doubtleſs falls off as 
ſoon as the impregnation is over, as it does in other 
caſes; ſo that if the male organs are not ſought for 
at the preciſe time when the plant is in bloom, the 
ö ſearch 
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ſearch muſt be a vain one. The fructification in 
theſe plants is for the moſt part covered with a thin 
membrane, which Mr. Miles calls a ſort of fungus 
or tubercle (Phil. Tranſ. N'. 461.) and which, at 
its firft appearance, and for ſome time afterwards, 
ſeems to have its margin cloſely adhering to the leaf. 
If the antheræ lie under this cover, it is probable 
that the flowers do not blow till the margin has de- 
tached itfelf from the leaf, and admits the air to 
come under it, for the maturation and diſperſion of 
the pollen, This may, perhaps, point out the cri- 
tical time for ſearching for the anthere. However 
this may be, the antheræ and pollen are probably 
very minute; and as it is no eaſy taſk to make the 
examination of what is concealed under theſe mem- 
branes with a ſingle microſcope, to which the glaſſes 
we have uſed are commonly applied, we have not 
yet found the means of diſcovering them. The ſeed 
veſſels and ſeeds have been already well deſcribed 
and figured by Mr. Miles; however, as ſome deli- 
neations were made of them as they appeared to us, 
they will accompany the other drawings (Figures 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 3 5, 36,) and 
may ſerve to confirm Mr. Miles's account of them. 
In the male flowers of Marchantia Polymorpha 
Linn. the grains of pollen were obſerved in a thick 
tuft of hairs, where they ſeemed rather to have lodged 
themſelves accidentally after their diſperſion, than to 
be affixed to them as they are deſcribed by Linnzus 
(Farina crinulo affixa. Gen. Plant.) "Theſe hairs, 
viewed with the microſcope, had a remarkable a 
pearance, each hair conſiſting of a double chain, 
and each chain being compoſed of round bodies, 
Vorl. LV. M m placed 
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. placed at regular diſtances from each other, and 
connected by a thread. The two chains are ſo cloſe 
to each other, that the bodies touch one another in 
pairs, the whole making a regular figure. After 
compreſſing one of theſe hairs between the talks, 
the two chains ſeemed to have twiſted round each 
other, and to exhibit an appearance ſomewhat re- 
ſembling the cable of a ſhip, Of the uſe of theſe 
hairs in the male flowers, we could form no con- 
jectures. The figures of them will be found amongſt 
the * — $9, 26} - 


Explanation of the Figures in Tas, vm. and 
IAB. IX. | 


N. B. The generic and ſpecific names here uſed 

are the Linnzan. The numbers in the column 
on the right hand ſhew how many times the 
 obje&t was magnified in diameter. 


Pie. 1. A grain of the pollen of Hibiſcus 
Fpyriacus, 512 
= "The ſame, with the impregnating cor- © 
5 puſcles forced out by comps 
3 Wo 512 
3. Some of the ſame corpuſcles ſeparate 
from the grain, and more extend- 
ed in length, which was ſuppoſed 
to ariſe from their adheſion to one 
another, tho' the diviſion was not 
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Fre. 4. Grains of the pollen of Mirabilis jalapa . 
25 with the impregnating * 


ſeen within them, I 
5. A grain of the ſame, 512 
6. Three grains of the ſame ſticking to- 
1 1280 
7. Corpuſcles of the ſame, viewed ſe- [ 
: parate, 1280 


A grain of the pollen of Cucumis ſa- 
tivus, with the corpuſcles within 
it, and ſome on the outſide, that 
had been forced out, 192 
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"8 Grains of the pollen of Bignonia ra- 1 

dicans, with the n within | 

them, = 7 1 

10. A grain of the ſame, 1280 i! 

11. Corpulcles of the ſame, new d &- | | 

 parate, 1280 18 

12. A grain of the pollen of Gomphræna . 1 

globoſa, compreſſed, 1280 19 
* Grains of the pollen of Bryum, with 

the corpuſeles within them, -- ao 


N. B. The ſame corpuſcles were from 4 in the pollen 
of Atropa, Hyoſcyamus, Scilla, Scabioſa, Vale- 
riana, Verbaſcum, and a great number of other 
genera; but the delineations were omitted, 
as the appearances were. nearly alike in all. 


FIG. 14 The ſtyle and ſigma py” Leontodon CY 
taraxacum, _ 72 
1 5. Two hairs of the ſame, in w hich TY 


perforation was diſtinguiſhable, 1280 
M m 2 FIG. 16. 
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Fi6. 16, The ſtigma and part of the ſtyle of 
Carduus criſpus, 72 
17. Two of the longer hairs of the ſame, 
in which the canals or tubes, with 
theit bifurcation, are ſhewn, and 
the corpuſcles paſſing thro them, 1280 
18. The ſtigma and e of : 
os Conyza {quamola, ö 72 
19. A portion of the ſtyle of the ow, 
with the corpuſcles paſſing thro' 
its longitudinal ducts, and the 
_ emptied grains of the pollen ad- 
hering to its fides;” after having 
dropped from che hairs of the. 


ſtigma. = 859 
20. : A peret grain ofthe pollen of the 5 
ſame, $59 - 


21. Part of the fide of a flyle of Solanum 
officinarum, with its Hhirs, and 
"the continuation of their canals: 
chro the body of the ſtyle, 128 
22. Part of the ſame, in which the 
_ tranſverſe communication be- 
teen the canals is ſhewn, 
23. A hair of the ſame, with a grain of 
pollen lodged within the extre- 
' 'mity of the tube, 1280 
24. Part of a hair of the pappus that 
adudheres to the rudiments of the 
ſeeds in Sonchus oleraceus, with 
the corpuſcles within them, 1280 


384 


Fs. 25. 
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Fig. 25. A leaf of / m ruta muraria, 

with its ſeed veſſels, which in 

this plant have no mann that 

FR. COvers them. e 

26. The ſeed veſſels of the fame, with 
their elaſtic rings, 7 

27. A ſeed veſſel of the me, brake by 

compreſſion, with the. di _ 


42 


iog / out, x 85% e 46 c 1 BBS 


* "ot. 8 ; of the 7 3 859 
29. A d veſſel of the fame, in which | 
bdhce parallel ſtreaks on its ier | 
3c A ſal pr * apfular 
30. portion e Ca part 
of the ſeed veſſels of thei; ſame, 


aon the ſurface of which there: ap- 
„„ 


divided the leb ones: ſhewn 5 
in. 31. 2 859 
portion of the ung af a 0 veſ- 1 
ſel a the ame, 512 
32. A ſmaller of the ſame ring, 85 
in which was obſerved a plane 
ſide at the under part, where it 
_ adhered to the capſule; upon 


=: Fe, 1 
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examining the broken part at the 
end, the = oppances to be 
folid. Gig 
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FIG. 33. A membrane that covered the frac- 
| tification of Polypodium filix was 
ſeparated from the leaf, and 
ſhewn as it appeared up vlew- 

- Ing its-under fide with ſome-of 
the ſeed veſſels adhering to It. 
s. (a) The broken part where it 
had been joined to the leaf. 
34. Some of the ſeed veſſels of the I 5 
viewed ſeparate, 8 
35. The peduncle of a ſeed veſſel Wihe 
fame ſupporting the ring, 
36. Part of a leaf of Adiantum ** 
veneris, ſhewing the membrane 
which grows from its margin, 
and which folds over it to eover | 
the fructiſication, but had been 
unfolded for obſerving the under 
ſide and ſeed W which are 
here ſhe wn. . oo 
3 Part of one of the hairs of the male 
flowers of Marchantia polymor- 
pha, with ſome — _ 1280 
3 Tho fame « mpre - 1280 
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* x j: a of * 5 equel 7 of the 
Caſe of of Anne James, m had taken the 
81 Hemlock : In a Litter to the Rev. 
Thomas Birch, Secretary 10 the Royal 
5 Eb from. Mr. | Js: Colebrooke, 


_ - . 


"Ray: IM TX - 21 1 iS” 
WI! id myſelf hat N in 1 
cember, 1763 *, to communicate 
to the « Rong! Society, the good: ſucceſs which had 
attended taking g of -hemlock, in the cancerous 
caſe of Ann James (Who had at that time taken it 
for more than a year), I thin myſelf under an in- 
diſpenſable obligation to give the ſequel of that hiſto- 
ry, by which it will — that the taking hemlock 
(tho attended with ſuch: advantageous circumſtances, 
and Which continued for near two * 0 only 


palliative. | 
In July, 1764, I was informa; that the ſchirrus 


in the- right breaſt (which was very ſmall when ſhe 
began to take hemlock) was encreaſed, and extended 
itſelf under the axilla, looked livid, ooſed a little, 
and was painful. - I defired a little blood night | be 


9 See Philoſoph. Tranſact. vol. LM. p. * 


taken 
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taken away, that ſhe might take rhubarb or magne- 
ſia to go through her, and then purſue the ſame 
regimen with the hemlock, the had followed before. 
| ation, I defired an ounce of 
0 lead might as thin as 1 poſſible, and 
"2 infuſed i in two ounces of ſallad oil, to be ſhaken daily 

for two or three days; when ſettled,” to moiſten a 
linen rag with the oil, and apply it to the part; to 
renew the drefling every day, and to ſhake the bottle 
every time after they had uſed it, that the oil might 
be the better impregnated with the drying quality 
of the lead. 

That, if the pain encreaſed, they. Might uſe the 
following cataplaſm, viz. Green hemlock one ounce, 
boiled in a fmall quantity of milk "till tender, and 

then thickened with linſeed meal, or\catmeal; and 
a little oil; and applied barely warm n the A 

dreſfing) once or twice in a day-. 8 

In September, 1764, I ſaw bees the 7 2 

that her pain was rather etcreaſed ; and _ 
mining her» breaſts,” found the left (of which ſhe 
firſt 2 quite eaſy: in the right — the 
nipple was drawn in, and the ſchirrus of a purple 
coleur, but the diſcharge was very ſmall. I adviſed 
her to perſiſt in _ the hemlock, w- e | 
the former reimen. 98 

1 May, 2 1 was "francis thet her: pains 

were fo much encreafed, that ſhe was obliged to 

have recourſe to opiates : her breaſt . diſcharged a 

great quantity of feetid matter,”as is uſual in cancers; | 

.and 2 ences a miſerable life in September laſt. 


5 5 I hope, 


=_ > 
1, _ your wonted . goodneſs will excuſe my 
troubling you to communicate this paper to the So- 


ciety; and that 0c * 


beit repoſt and eſteem, uf 
Rev. Sir, 15 1 

Your moſt humble ſervant, wn 

E . 1 * Colebrooke. 5 I 

* Received November 3 30, 6e 155 ; (i 
XXX, Some: Account of the E fete 7 'T 08 
Storm of Thunder and Lightening in 11-18 
Pembroke College, Oxford, on. June 3, 1 
1565: In a Letter from Mr. Griffith, N 
F the ſaid College, to the Rev. John il i 
3 B. D. F. R. S. : 19 
e 74575 A. n * Y 
Read * 10, : IN. 3 with de Mm 1 11 
7 I ſend you an account of the ſtorm of 1 
thunder and lightening,” which fell upon Pembroke il 
college, on Monday, June 30 laſt. You" intimated - 1 
to me, that ſome gentlemen of yous learned Society 1 
had expreſſed a deſire of ſeeing an authentic account I. 
of it; and you have my free leave to communicate 1 
this to them, if you think proper. 1 1 \ 
| Vor. LV. Nn | In a N | \ 
| | 1 
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In the afternoon of Jane 3“%, 
red in the wind, which was, I believe, nearly 
. E. A little before four; a gentle rain, attended = 
with flight thunder, fell, juſt ſufficient to wet the 
ſarface of the ſtreets, &c. But the wind blowing 
from the northward, the wall of the college fronting 
the ſouth remained perfectly OP - About Sal hour 
paſt four, came a terrible flaſh of lightening, at- 
= tended at the fame inſtant by a violent clap ot thmun- 
1 der. The lightening was of a remarkably red co- 
| Jour, and at the inſtant of the flaſh, every body, for 
242 conſiderable diftance round the ſpot where the 
damage Was done, felt and complained of an intenſe. 
=! | heat; ſeveral people were either forcibly beaten 
ns! down, or fell through fear and ſurprize. Some have 
1 „ they thought themſelves in de middle of 
fire. 5 
Whether the rain had in PER de 
the electrical matter, which was coll 
te attraction of the metal in the windows; whether 
it came in different ſtreams, or one great one which 
divided itſelf, I ſhalt not pretend to ſay; but it en- 
tered into the ſouth ſide of Pembroke college in four 
different places at the ſame inſtant. I ſhall give you 
an exact account of the effects of it in each room. 
A chimney which fronted the S. was beaten down, 
and looked exactly as if it had been cut off in the 
ſhaft, about 12 feet from the top. In the garret to 


a very black cloud 


* 
6d again by 


which the chimney belonged, there is a lath and 
plaiſter wallrunning on each fide the fire-place, for the 
convenience of the room, ſupporting a kind of dormer 
roof. At the end of this wall, was a ſtrong oak poſt, 
which I obſerved afterwards was full of nails. "This 


pott, 


(ns) 
poſt, roof, Sc. was thrown into the room, to a con- 
ſiderable diſtance, and ſhattered to pieces; and the 
window fronting the quadrangle to the N. was 
blown outwards. It was at firſt apprehended, that 
this was the only part of the college which was 
ſtruck, and that the miſchief done in the other 
rooms was only the effects of the ſame ball (if I 
may call it 00 conducted from this garret to the 
other But I confeſs myſelf very doubtful of 
this: for, had that been the caſe, it ſhould ſeem that 
the direction of the electrical matter muſt have been 
altered, whereas in every room its courſe was from 
S. W. to N. E. The garret above-mentioned was | 
uninhabited. The room underneath in the middle 

ſtory belongs to the Rev. John Collins, M. A. and 
Fellow of the college, who, moſt providentially, was 
out of town. The lightening entered his room at 
a window on the W. fide of the fire-place ; the caſe- 
ment (an iron one) was open, and was little or not 
at all damaged. The window-curtain, with the 
frame it hung upon, was thrown at leaſt 20 feet to 
the oppoſite corner of the room ; the window-ſeat, 
and all the wainſcoat about it, were ſhattered to pieces, 
and carried away in the ſame direction with the cur- 
tain. The door of the bed-chamber, near the win- 
dow, was extremely ſcorched, and at the diſtance of 
a few feet, was a beaufet which was likewiſe much 
2 and the braſs eſcutcheons were all forced 
off. There was in this beaufet ſome valuable china, 
and a quantity of glaſſes, which ſuffered much. Some 
of the china had Mr. Collins's arms fixed upon it, 
and was gilt round the edges; two cups of this 15 kind 
had each two little triangular notches cut in their 


Nn 2 rims, 
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rims, the oilding in thoſe parts being defeQive: A 
number of china plates, glafſes, &c. were broken. 
On the loweſt ſhelf was a quart drinking-glaſs, which 
had long ſtood there, inverted. It was. probably in 
ſome degree faſtened to the ſhelf by the paint. This 
glaſs was almoſt reduced to duſt, a great deal of 
which was found on the uppermoſt ſhelf of all. This 
was, I preſume, owing to the ſudden expanſion of 
the air within; and to the ſame cauſe it muſt be at- 
tributed, that the tops of the caniſters were taken 
off. The tea- ſpoons were found diſcoloured and 


5 black; but Mr. Collins recollected, that a ſmall drop 


of mercury from a broken barometer was left in the 
bexufet, which no doubt diſcoloured the ſilver. The 
window fronting the quadrangle to the N. had every 
pane of glaſs in it forced outwards, and broke to 
roomy? che caſement, which was open, eſcaped un- 
The lead belonging to each pane was bent 
— exactly in the middle, but there were no 

ſigns of fire here; and indeed it is probable, that 
the lightening: reached no farther than the beau- 
fet. The window was undoubtedly blown outwards 
by the ſudden expanſion of the air, from the intenſe 
heat on the other ſide of the room. A young gentle- 
man, who ſtood in his window, was almoſt blown 
down by this ſudden guſt of wind. It muſt not be 
forgotten, that a painter was at work in this room 
when the accident happened. He was providentially 
at the window, on the other fide of the fire- place 
from that which the lightening came in at. His 
account is, that he felt an intenſe heat; ſaw, as he 
thought, fire running all round him in circles; that 
he had a ſtroke on the Laan which beat him 
down, 


Tl 
down, and made him ſenſeleſs for ſome time; when 
he recovered, the room was full of ſmoke, and ſmelt 
ſtrongly of brimſtone. Near the window, where 
the lightening entered this room, it made a round 
hole through the floor into the  ground-room, inha- 
bited by Mr. Williams, a young. gentleman af this 
college, who had gone out but a very little time be- 
fore. Whether the. force which deſcended. from the- 
upper room might contribute to the damage done in 
this, cannot be well aſcertained ; it is, however, ap- 
parent, that the electrical matter entered this room 
from without, juſt in the ſame manner, and in the 
ſame direction, as in Mr. Collins's chamber. Near 
one corner of the iron window-frame, a round hole, 
about an inch in diameter, was ſtruck through the 
ſtone-work, as if made with a bullet. A ſtrong iron 
bar in the window was forced into the room, and 
carried to ſome diſtance. The hinges of the window- 
ſhutters, and the wall they touched, were diſcoloured, 
juſt as if gun-powder had been fired upon them. A 
nail happening to be in the ſtone, . on the ſide of the 
chimney, the lightening drove it with great force in- 
to the ſolid freeſtone, making a round hole to a con- 
ſiderable depth. The window-curtain here was 
thrown to the ſame diſtance, and in the ſame. direc- 
tion, as in the room above, and pretty nearly the 
ſame effects appeared; only the wainſcot and window - 
ſeat being, I think, made of a different kind of board, 
were not ſhivered into ſmall pieces, as in the room - 
above, but were thrown in large ſplinters, and with 
great force, about the room; ſome of them broke 
the window and a large looking-glats on the oppoſite 
hide, and more than one flew end-ways like an ar- 
I 55 row, 


[ 278 ] : 
row, with ſuch force as to pierce through a very ſtrong 
lath and plaſter wall, the ends of them appearing ſeveral 
inches through the wall in the adjoining ſtair- caſe. 
Cloſe to the window where the lightening entered, 
was a ſtrong piece of oak timber, being the corner of 
the petition to a cloſet. This poſt, 9 feet long, and 
by : inches in the clear, was thrown in a diffe- 
ent direction from any thing elſe, from E. to W. 
into-the cloſet. It was carried near eight feet, and 
then ſtruck a cloaths preſs, with ſuch force, as to do 
it very conſiderable damage. At the bottom of this, 
a hole was made. through the floor into the ground: 
the window of this room was not blown out; a 
proof that the heat here was not ſo intenſe as above. 

For ſome time, it was ſuppoſed that theſe three rooms 
only had ſuffered; but, going to view the ruins on 

the outſide, I obſerved ſome traces of miſchief in 

the roof of the garret oppoſite to that firſt mentioned, 
and near 40 feet Weſt of the chimney which was 
beaten down. 1 immediately went into this garret, 
and though all had been over for more than an hour, 
the ſtench of ſulphur remained fo ſtrong as almoſt to 
_ endanger ſuffocation. This garret had been for ſome 
time uſed as a lumber-room by the burſar, and, 
within a few feet of the place where the lighten- 
ing entered, lay a heap of old iron caſements; it 
came in here with an amazing force, and ſhivered 
the ſide-beam of the roof into ten thouſand little 
ſplinters, ſcarcely larger than common needles. As 
there were many boards, ſhavings, &c. in the room, 
it is more than probable ſomething might have taken 
ſire, but moſt fortunately under a large bow window 


ON 
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on the South fide of the room were laid careleſly a 
number of -long iron window-bars almoſt from one 
end of the window to the other. Theſe ſaved the 
room from further damage; the electrical matter 
was by them conducted to the corner of the window, 
and fore made a large round hole, and went out of 
the room to an iron cramp which is on the outſide, 
about 11 or 12 feet long, at the lower end of which 
a ſtone was cut by the lightening out of the wall, 
and from thence it no doubt deſcended to the ftreet 
(then quite wet) without farther damage. Upon the 


whole, we think ourſelves extremely Happy that no 
more miſchief was done. N 11 
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| Received December 5, ves 


xl 0 the N: ature and Formation of 
Sen . In a Letter from John Ellis, 

 Efquire, F. R. S. 10 * Solander, | 
F. R. RS. mY 


P 1 R; 


Read Dec. 10. VO, who ſtudy nature in an emi- 
4: nent degree, view her in all her 
works proceeding by regular gradations from the 
loweſt to the moſt perfect of all created beings ; among 
thoſe animals commonly called Zoophytes, you 
may plainly diſcover an evident approximation, from 
the rudeſt irregularly-formed ſponge (which is the 
loweſt being that I have yet obſerved to have the 
appearance of animal life) to the moſt beautiful and 
elegant red coral. 
The nature and formation of ſponges having ne- 
ver yet been thoroughly inveſtigated, every attempt 
to explain this dark part of nature muſt give ſatiſ- 
faction to the curious, The intent, then, of this letter 
is to convey to the Royal Society, through your 
hands, what we have ſeen in the experiments we 
made on them at the ſea fide; the ſubſtance of what 
has been ſaid on the ſubject by moderns as well as 
ancients ; and laſtly, to ſhew how nearly they ap- 
proach to the Alcyoniums, a claſs of beings next 
above 


„ 
above them in the ſcale of nature, as being one ſtep 
nearer to the of animals. 

If we confult the ancients, we ſhall find, that, in 
the days of Ariſtotle, the 
buſineſs to collect theſe ſubſtances, perceiv 
ticular ſenſation, like ſhrinking, when ay may xls . 
off the rocks; and, in the time of Pliny, the fame 
opinion continued of their having a kind of feeling 
or animal life in them ; but after his time no atten- 
tion was paid to this kind of knowledge, and it ſtill 
remained a doubt, till the illuſtrious Count Marſigli 
pronounced them vegetable, as he did all the corals, 

keratophytons, and jams, e. 
After him, it fell to the lot of the 


ingenious Dr. 
Peyſonell in his Enquiries, to diſcover them to be 
animals, or rather, as he calls it, the fabric of ani- 
mals, formed by a ſpecies of urtica marina (ſee his 
manuſcript which he ſent to the Royal Society in 
che year 1752); but finding upon re-examining | 
' theſe intricate bodies in ſea x: at Guadaloupe, he 
_ favours the Royal Society with a letter dated from 
thence, March 1, 1757. Vid. Phil. Tranſact. vol. L. 
p. 592. wherein he has given a particular account 
of the animal, which he aſſures us forms the ſponges. 
There is forething ſo remarkable m his deſcription 
of the animal, and its manner of fabricating the 
ſponge, that I am obliged to quote the moſt ſtriking 
parts, in order to ſubmit the probability of it to you 
and the reſt of the Royal Society. 
He takes notice, = the fame kind of animal 
« forms the four principal ſpecies of ſponges deſcribed: 
% by Father Plumier, as the tube ſponge, the cord- 
ce hike ee the drgitated ſponge, and the honey- 
ce comb Honge. 


Yor. LY; O 0 | — Theſe 


perſons, who made it their 4 
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« Theſe ſponges,” he fays, <* conſiſt of hard firm 
. fibres, twiſted about in and the interſtices 
« filled rh a Bua nsd Hey later, — — . 
« hollows, with cylindrical tubes, diſperſed tl 
« their ſubſtance, forming a kind of I: 
« with theſe worms. . 
Help ys, he has obſerved, «- that the 8 5 
5 gin to 15 formed on a nodule of petrified fand or 
« other like matter, round which the worms begin 
« to work, and round which Ty as'to their 


80 laſt ſeat or ref 
He. ed a defeription | of 


n proceeds to give 
en ich 18, - © 1 of a line thick, 
or ree lines long, of x conic figure, with a 
« Gall black head furniſhed with two pincers'z the 
« other extremity is ſquare, and much larger than 
«the head; their motion begins at the tail, and ends 
« at the head; they are ſo tranſparent, that the cir- 
3 eee of the the may be perceived; and 
*« where the viſcera ſhould 'be, there is a kind of 
« circular motion of a blackiſh matter moving to 
« and fro in the animal. He fays, he has kept 
_ * them alive more than an hour out of the ſponge, 
*«. and (which i is very. ſingular) when he put them 
* near a piece of freſh you where the neſts were 
« moiſt, and from which he had before pulled them, 
« he ſaw them enter and diſappear. He goes on 
to tell us, that theſe worms have no particular 
lodge; that they walk indifferently into the tubu- 
*« lar labyrinth; ſo that, he fays, without offence to 
* Pliny and other naturaliſts, he does not ſee that it 
is in their power to dilate and contract the bodies 
* of 0 which always remain in the ſame ＋ 
10 0 


* 


mals that were ſu 
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«of megnitade, without being ſenſible to this touch, 
<« being an . body; all the {enkitive life be | 
<« Jonging to the worms. 
2 = He hen. Cc us, that 20s, flaver' oi 
ce they depoſit make the ſponge encreaſe or 
© grow, as bees and waſps, and Et the Wood 
« lice of America, encreaſe their neſts and cells.” 
This account appearing fo contrary to the proce: 
ing of nature in the formation of the other kintred 
— bodies, ny Zoophytes, ſuch 0 e ht ke- 
rato ns, an oniums, cular e 
1 n to. find 8 of 
extraordinary diſcoyery, which I foun CD 
thought worthy of a place in op, Tres ans. 
Accordingly, in the year 2 
together at the ſea fide at Brigh! A we aca 
carefully the ſpongia medullam panis reren, or crumb 
of as ſponge, in hopes of diſcovering the ſmall ani- 
ſed to fabricate in” and were 
t number of ſmall worms in 
chem, particularly a very ſmall kind of nereis, or 
: ſea-ſcolopendra : but theſe worms ap peared evident- 
ly, inſtead of being the fabricators of it, to have 
pierced their way into its ſoft ſubſtance, and made 
it only their place of retreat and ſecurity. After this, 
we proceeded along the ſea coaſt to Little Hampton, 
near Arundel, on the coaſt of Suſſex, where we took 
up out of the ſea ſeveral ſpecimens of the fame fort 
of ſponge full of an orange-coloured gelatinous mat- 
ter ; and, while they were juſt freſh from the ſea, 
we examined them (after they had reſted for ſome 
time) in glaſſes of ſea water; and to our great ſur- 
prize, inſtead of ſeeing any of the polype- like ſuckers, 


Oo2 or 


ſuprized to find a 


- -- —-—-ꝛ —— 


low. ge ogg and in-the form 


ſo that the | oge is an animal fur 
mouths. are ſo many holes or ends of branched tubes 
opening on its ſurface; with theſe it receives its nou- 
5 riſhment, and by theſe it diſcharges, like the Pol'yPes, 


its excrements. 


[ 284 } 


gure, come out of the p 
or ſmall holes my which, they are, fur Frog 


or any minute: 


ww 


only obſerved theſe holes to contract and dilate . 


ſelves. And as a further confirmation of this motion, 
being at 8. in Suſſex, 1 in Au uſt 1764, in com- 
pany with Dr. Gowin Knight, F. R. 8. ve collected 
from the rocks at eb. dice, juſt under water, a Va». 
riety of the fame kind of Bon , but of a pale yel- 
Govern) cocks combs 
united together, the tops of which were full of tubu-. 
lar cavities or papillæ: when we. examined theſe in 

glaſſes of ſea-water, we could plainly obſerve theſe 
Fate tubes to receive and paſs, the water to and fro; 


generis, whoſe 


But, to give a Hanes proof of ſpon s ſacking, i in 
and throwing. out the ſea-water, I ſhall quote a paſ- 
ſage from t at fair inveſtigator of nature, the cele= 
brated Count Marfigli, in his Hiſtoire Phyſique de 


la Mer, p. 53. who, notwithſtanding he took them 


for plants, as well as he did corals, &c. has in his 


chapter on Sponges this curious obſervation, which 


proves quite t e contrary 
b J'ai un fond lufflant de ces plantes pour en 1 


une botanique entiere, & pluſieurs reflexions curi- 


« euſes fur la ſyſtole & diaſtole, que j'ai obſervees, 
dans certains petits trous ronds de ces plantes, lors 
« qu elles ſortent de la mer, mouvement qui dure 
« juſqu à ce que l'eau ſoit entierement conſumee.” 


In n thus: * I have a ſufficient ſtock of theſe 
= 1 Plants 
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plants ( onges) to make 2 compleat bonnes 
* + Nee many curious remarks, which 1 

e have made on the ſyſtole and diaſtole, which I 
« have obſerved in certain ſmall roumd holes, when 
they are firſt taken out of the ſea ; this motion 


« © 


« entirely 


waſted away.” 


Nothing can more dere deſcribe what I have, _ 


ſeen in our ſponges ; ſo that, making an allowance 
for the then prevailing opinion that they were vege- 
tables, I think, he comes nearer the truth than Dr. 

Peyſonell's account of the formation of ſpon 
little animals, that walk to and fro in the 50 
2 1 tubes to. conſtruct his extraordinary animal 
Leome now to ſhew you how near they EY 


of growth. 5 
in order to explain this, I bave Fe you the : 

perpendicular and horizontal ſections of the common 

officinal ſponge-*; becauſe this is in the power of moſt 


gentlemen to examine. And, in 9 2 III. of * 
Philoſ. Tranſ. Tab. 20. Fig. 10. c. 6. 11 and 13. 


have given the perpendicular and horizontal ben | 


of the alcyomum manus marina, both mag nified 
and in the natural ſize; becauſe ſpecimens of this 
kind are likewiſe eaſily obtained, being found in 
plenty on rocks and ſhells near the Iſle of Sheppey, | 
at the entrance of the river Thames. 
Lou'll obſerve, the connected tubes Py; both ariſe 
from the part to which they adhere to the rocks, &c. 
From hence both kinds branch out and ſwell into 

irregular lobes, with this difference, that the ſurface 


* See e I ab, X, fig. E and D. 


of 


continues in them till the water they comtalny iP NI 


to the alcyoniums in their internal * and manner * 
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_ > : B IE. - 8 4 
_ - — — - - 
—— — —ů — 22225 . > wo . — __— — --0. - - , 
1 - — — . 
—U— — - . = * 2 - * 
—_ - 9 — * Ben. cn Ly * AT 7 — * e 2 * 
my = . 
* = *  * as _ 4 
R 1 . * . » . - 
my 8 — . * mth. « 2 n 0 * 
— * - 
* Ry” \ , _ 
l 6 * o " - % * # — _ 
23 „ r r 8 
— ax. « — + „ 
r 8 > 7 77 — 
— 2 — or 2 l ot — . 
r 


8 K . " —— - 
* 
* . 
th — — 4K 
8 it 3 
+ HR — —o 


— — — 


[ 286 ] 
of the ſponge is covered with holes. guarded with 
minute points like little ſpines; the furface of the 
alcyonium with openings of eight rays, from 
whence the polype-like ſuckers are protruded, in or- 
der to find out proper nouriſhment : and theſe ſtarry 
openings in one, and the holes in the other, fo far 
correſpond, that in both kinds they are found of dif- 
ferent fizes ; but this is in proportion tothe age of the 
nnen tubes that come to the ſurface. 
In the ſections of the alcyonium you may plainly 
diſtinguiſh the reticulated elaſtic fibres, that encloſe 
the 1 eget wn] elatinous part, as in the ſponges : 
but, ara * ſubſtance is of a firmer texture 
than. w 4 in ſpon it requires more pains 
to ſeparate it from bes 8 "ks, however, wich 
a little trouble it may be done ſufficiently to evince 
. what I have endeavoured to prove, I mean, the great 
proximity there is between the animal life of ſponges 
and alcyoniums, and conſequentiy that both are 
animals. 5 

Before I conclude, I muſt endeavour to remove 
ſome doubts, which ſeem to have diſtreſſed the ge- 
nerality of. curious perſons. to account for ; the one 
is, what occafions thoſe very large holes that appear 
here and there irregularly on the ' furface of moſt 
ſponges ? the other is, how came thoſe extraneous 
bodies, ſuch as ſmall ſhells, ſtones, and even parts 
bobf fucuſes, in the middle of theſe animal bodies? In 

anſwer to the firſt, upon cutting open and examining 
theſe bodies while recent in ſea-water, as I have 
ſhewn before, we frequently find a variety of 


different worms, who bore their way into them, and 


make their neſts and retreats there, or perhaps to live 
ads = 


2 
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on the gelatinous part of the ſponge. This the ce- 
lebrated Donati confirms, in his Hiſtory of the Adri- 
atic Sea; who endeavouring to find out, like Peyſo- 
nell, the animal fabricator of the alcyonium primum 
Digſcoridis, which approaches very near to the 
ſponges : he met with many irregular cavities in it, 
and alſo different kinds of inhabitants; one of them 
he has particularly deſcribed and figured. * Vide 
Donat. Hiſt. M. Adriat. p. 58. t. 8. fig. G. But he 
very judiciouſly fays, theſe: are not the fabricators, 
but the inhabitants; and allows the alcyonium to be 
of animal origin, in which he ſays he has diſcovered 
evident marks of ſenſation. 5 

As to the ſecond doubt, it may be obſerved by the 
curious enquirer into nature, that the ſame property 
of encloſing extraneous ſubſtances is common to the 
whole claſs of Zoophytes, as they grow up, from the 
ſponge to the red coral. In order to prove this, I have 


various ſpecimens as well of ſponges as keratophytons 5 


and corals, with different bodies encloſed in them, 
both animal and vegetable. I have ſpecimens where 


even the red coral encloſes the white coral, and the 


white the red; with many keratophytons, that have 
encloſed ſmall roundiſh ſhells of the barnacle tribe, 
thought by ſome ſuperficial enquirers into nature 
(who would have them to be vegetables) to be the 
fruit of the keratophytons. Vid. Phil. Tranſ. vol. L. 


* 553. Tab. 34. Fig. 19. 2. I am, 
41K 
Your moſt obedient unt 


Gray's- Inn, 5 | John Ellis. 


Dec. 5, 1765. 
An 
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of the ſponge is covered with holes. puarded with 
minute points like little ſpines; the furface of the 


alcyonium with openings of eight rays, from 
vrhence the rene & ſuekers are protruded, in or- 


der to find 22 25 proper nouriſhment : and theſe ſtarry 


openings in one, and the holes in the other, fo far 
correſpond, that in both kinds they are found of dif- 
ferent ſizes; but this is in proportion tothe age of the 
n tubes that come to the ſurface. — 
In the ſections of the alcyonium you may plainly : 
diſtin guith the reticulated elaſtic fibres, that encloſe 
the tranſparent ftiff gelatinous part, as in the ſponges: 
but, as this gluey 
than. what is found in ſponges, it requires more pains 
. to ſeparate it from the elaſtic fibres ; however, with 
à little trouble it may be done ſufficiently to evince 
what I have endeavoured to prove, I mean, the great 
proximity there is between the animal life of ſponges 
and alcyoniums, and conſequently that both are 
animals. 
Before I conclude, 1 muſt endeavour to remove 
ſome doubts, which ſeem to have diſtreſſed the ge- 
nerality of curious perſons to account for; the one 
is, what occaſions thoſe very large holes that appear 
here and there irregularly on the ſurface of moſt 
ſponges? the other is, how came thoſe extraneous 
bodies, ſuch as ſmall ſhells, ſtones, and even parts 


. of fucuſes, in the middle of theſe animal bodies? In 


anſwer to the firſt, upon cutting open and examining 
theſe bodies while recent in ſea-water, as I have 
ſhewn before, we frequently find a variety of 
different worms, who bore their way into them, and 
make their neſts and retreats there, or perhaps to live 
on 
= | 


hard of > former texture 


. 

on the gelatinous part of the ſponge. This the ce- 
lebrated Donati confirms, in his Hiſtory of the Adri- 
atic Sea; who endeavouring to find out, like Peyſo- 
nell, the animal fabricator of the alcyonium primum 
Dioſeoridis, which approaches very near to the 
ſponges : he met with many irregular cavities in it; 


and alſo different kinds of inhabitants ; one of them : 
Vide 
Donat. Hiſt. M. Adriat. p. 58. t. 8. fig. G. But he 


he has particularly deſcribed and figured.” 


very judiciouſly fays, theſe: are not the fabricators, 


evident marks of ſenſation. _ 5 
As to the ſecond doubt, it may be obſerved by the 


curious enquirer into nature, that the ſame property 
of encloſing extraneous ſubſtances is common to the 
whole claſs of Zoophytes, as they grow up, from the 
ſponge to the red coral. In order to prove this, I have 


various ſpecimens as well of ſponges as keratophytons 
and corals, with different bodies encloſed in them, 


both animal and vegetable. I have ſpecimens where 


even the red coral encloſes the white coral, and the 
white the red; with many keratophytons, that have 


encloſed ſmall roundiſh ſhells of the barnacle tribe, 
thought by ſome ſuperficial enquirers into nature 


| (who would have them to be vegetables) to be the 


fruit of the keratophytons. Vid. Phil. Tranſ. vol. L. 


p. 853. Tab. 34 Fig. 19. 4. 1 am, 
„ - +» 
Your moſt obedient ſervant, 


_Guay's- Tan, TO = * Ellis. 


EC. 55 1765. 


but the inhabitants; and allows the alcyonium to be 
of animal origin, in which he ſays he has diſcovered : 
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An Explanation of the Matin 


| Prat + th 


A isan irregular piece of the crumb of bread ſponge, 
5 found at Pagham on the ſea- coaſt of Suſſex; 
44 repreſent the papillæ, through which the 
ſponge receives and diſcharges the water; this, 
when recent, is of a fine orange colour. 


Fi 10. B is the branched Engliſh ſponge ; at b, along 
the edges, and on the ſurface of the branches, 

.are rows of ſmall papillary holes, through which 

the animal receives its nouriſhment. | 


Fi. C repreſents the downy branched Engliſh ſponge 


found on the Suſſex coaſt ; this is covered over 


with a fine down ſo clake. that it hides the 


many ſmall holes that are on its ſurface. 


Fic. D and E, the perpendicular and horizontal 
ſections of the common officinal ſponge. 


Praty XI. 


G is F cocks· comb ſponge, taken off the rocks at 

5 2 in Suſſex, and viewed while alive in 
ſea- water. The other ſpon ges, repreſented here, 
are introduced to ſhew the variety of forms 


theſe animals appear under i in different parts " 
the world. 


Pio. F is a branched tuberculated (| ponge from Cape 
Coaſt Caſtle in Africa. Fi ig. / repreſents the 
appearance of the tubercles in their dried ſtate, 

when 
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when ma nified. This f. roaches ve 
neat to the 585 re of the Gallun l 4 
maximum 458 Sir Hans Sloane, ſee the Hiſt. of 
Jam. Vol. I. Tab. 18. fig. 3: and of the Porus 
albis erectior ramoſus tuberculis crebris ur ſum 
Jpectantibiis of Moriſon. See Hiſt. Ox. "I 3. 
Sect. 15. Tab. 10. fig. 3. ö 


Fic. H is a ſponge from Stavanger on the coaſt of 
5 Norway; this may be called the Sea; fan ſponge, 
from its great likeneſs to the keratophyton | of 
that name; all its pores are ſurrounded'with ſmall 
ſpiculæ, which, from their minuteneſs, could | 
not be well repreſented in the drawing. 


The dichotomous branched ſponge at Er. I is of a 
firm but elaſtic texture, very full of ſmall holes, 
guarded by minute ſpines; this was found on 
the coaſt of Norway, and preſented to me by 
my worthy friend Peter Collinſon, — 
F. R. S. 


Vor. LIV. Pp 
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XXII. Extra of 4 Letter tow 1 Dr. 
John Hope, Profeſſor of Medicine and 
Botany in the Univerſity of Edinburgh, 70 
Dr. . dated — 24 Fw” 
* 1765 


Read Nov. 7. 20, ts 1763, I received from 

755 oOoctor Mounſey the ſeeds of the 
i Rheum RE Sy which, he aſſured me were the 
ſeeds of the true Rhubarb, IT ſowed them immedi- 
ately in-the-open ground in the Botanic garden. In 
the beginning of May laſt, one of the plants from 
© theſe ſeeds pu Thed u a flowering ſtem, and about the 
middle of the A the flowers began to open, and 
: continued in great beauty till the ch or th of June: 
during this period, the wind was from the eaſt, and 
extremely cold, and both the air and ground very 
dry. Theſe circumſtances had a great effect on the 
flowers; for, at their firſt appearance one cold day, 
many of them turned black, and I imagined they 
would have been totally deſtroyed: they recovered 
however, and opened very well, and I had the plea- 
ſure of collecting near thirty ſeeds, ſome of which, 
I hope, will prove fertile, 

I employed Mr. De la Cour to make the draw- 
ings, who, though a good painter, is no botaniſt ; 
this defect was tully ſupplied by Mr. Samuel Bard 
of New York, ſtudent in this univerſity, who made 
the drawings of the ane in plate XIII. fig. 
4. 4, a, a, b, c, d. 


] was. 
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I was ſo much afraid the ſeverity of the cold would 
deſtroy the flowers, that I cauſed the drawings of the 
plant to be taken when it was four feet high ; but in 
leſs than fourteen days it grew to eight, and at. that 
time was moſt beautiful, with numerous and lofty . 
1 of fleſn- coloured flowers, and large elegant 
eaves at its baſe. It is proper to take notice, that 
the foliage at the baſe of the plant delineated in 
Plate XII. did not all belong to one plant, but to 
two or three, which accidentally grew ſo cloſe to- 
gether, that it was impoſſible to make a drawing of 
the flowering plant ſingly, without deſtroying the 
reſt, which ſeemed unneceſſary, and I could by no 
means conſent to: further, the figure of the root in 
Plate XIII. was not taken from the root of the-flow- 
ering plant, but from another ſprung from the ſame - 
ſeeds. On cutting this root acroſs, I found it very 
ſucculent, the juice a little mucilaginous and of a 
ſweetiſn taſte. Although the root was taken up a 
great deal too young, and at an improper ſeaſon 
_ (viz. in July) yet it had moſt perfectly the ſmell of 
the true rhubarb; and when chewed, though it was 
at firſt ſoft and mucilaginous, it ſoon diſcovered ex- 
actly the taſte: of the beſt foreign rhubarb. I have 
made trials of the powder of. the root in the ſame 
doſes, in which the foreign rhubarb is given, and 
found no difference in its effects; its operation being 


J GW 
From the perfect fimilarity of this root with the: 
beſt foreign rhubarb in taſte, ſmell, colour, and pur- 
gative qualities, we cannot doubt of our being at laſt 
poſſeſſed of the plant, which produces the true rhu- 


P p 2 barb, - 
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: barb, and may reaſonably entertain the agreeable ex- 


pectations of its proving a very important acquiſition 
. to Britain. 


I have 9 a —— deſcription of the 
: Plant. | 


; Rheum Palnatun Link. 9,7 Pl. malen derum 
- _— 


Radix ramoſa perennis. 2 
Folia radicalia (ad 16) bipedalia, peticlata: : petioli 
pedales teretes, ſuperne ſubplani, glabri, viridis 
coloris, ſed in quibuſdam partibus maculis par- 
vis anguſtis purpureis notati, in aliis penitus fere 
purpurei. Hi petioli, qui ſunt pedales, ad baſin fo- 
loram deſinunt in 3 vel 5 coſtas inferne promi- 
nentes; folia ipſa ſunt ovata, profunde inciſa, 
laciniis acutiuſculis ; pagina ſuperior eſt viridis, 
inferior alboviridis, ambæ ſcabriuſculæ. 
Caulis erectus, ſubteres, fiſtuloſus, articulatus, vagina- 
1 glaber, obſolete ſtriatus, octo pedalis 2 uncias 
ad baſim in latitudinem e 14 articuli, 
quorum ſinguli a parte infima uſque ad nonum 
unico folio reflexo inſtructi fuerunt. Hæc folia 
ſunt alterna, & ſuperiora gradatim minora, petio- 
luſque ad ſuam baſin, vaginam membranaceam 
caulem cingentem format. 
Pedunculi plures ex alis foliorum prodeunt 
ſidberecti, inzquales (quorum medius cæteris 
duplo longior), ſtriati, teretes, ad baſim planiuſ- 


culi, exque horum lateribus alii pedunculi ſi- 5 
2 
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-mili modo dividendi, vel fimplices tenuespedicelli 
ſuſtentantes nudam florem. 


Confer Linnæi Genera plantarum de deſcriptione par- 
tium fructificationis quæ apprime in hanc con- 


venĩt. 
apor, odor, & color radicis eadem ac in radice exotica. 


nullus. 


Foliorum ſubſtantiæ ſapor ſubamarus, aſtringens, her- 
baceus; coſtarum 12 acidus, ſubamarus, & 
proprium aliquid valde-1 non facile ver- 

bis exprimendum, exhibens, Caulis ſapor debilis 


ſubacidus. 
TAB. XII. Rheum palmatum forens eXhibet. 
TAB. XIII. . 1. radicem ne naturali di- 


midio minorem exhibet. 
Fig. 2. plantam flores & folia caulina ex- 
| pandentem exhibet. 
— Fig. 3. folium ſextuplo minus foliis radica- 
bus plantz exhibet. 
— Fig. 4. pedunculus communis magnitadinis 
 naturalis eſt, 


424 à4 florem; b piltilum (&d non ſatis. explica- | 
tum); c ſemen maturum; d ſeftionem tranſ- 
verſam ejuſdem exhibent, magnitudine naturali, 


50 


XXXIII. 4 
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| Received. January 3 , 1766. 
XXXIII. 4 Memoir, containing the Hiflory 
| of the Return of the famous Comet of 


168 2, with. Obſervations of the ſame, 
made at Paris, at the Marine Obſerva- 


zory, in January, February, March, April, 


May, and the Beginning. of June, 1759. 


By Mr. Meſſier, Aftronomer, Keeper of the 
# ournals, Plans, and Maps belonging 70 the 


velocity and direction of the ftars in their motions 


both apparent and real are known, the time of their 


different appulſes and aſpects may always be fore- 
told, and the accuracy of the calculations depends 


on the exactneſs with which their velocity and their 
ſeveral inequalities are aſcertained. Now it is well 
known that all the former uncertainty, as to the exact 
time of the return of the comet foretold by Dr. 
Halley, was owing to the variations it muſt have un- 


dergone from its ſeveral ſituations and approximations 
to the planets in its progreſs thro the ſolar ſyſtem. 


Marine of France, Fellow of the Royal 

Ser) is London, and Member of the 

Society of Sciences in Holland; tranſlated 

from the French by Matthew Maty, 
AC De. R.8 


| Read Jan. 9. N the predictions of the heavenly phæ- 

1760. | nomena, which depend on the mo- 
tion of the ſtars, two things are to be confidered, 
viz. the time and place. As to the time, when the 


LL 

Dr. Halley, who was firſt aware of the unequal 
returns of this comet in its former appearances, 
which he found to have been alternately of 75 and 
76 years, was likewiſe the firſt who aſſigned their 
true cauſe. He aſcribed it, as I faid above, to the 
nearer or more diſtant approaches of the planets of 
our ſyſtem ; and having obſerved that the comet we 
are ſpeaking of came very near Jupiter in the 
fummer of 1681, above a year before its laſt ap- 
pearance, and remained ſeveral months in the neigh- 
bourhood of that planet, he judged that circum- 
ſtance alone ſufficient to have conſiderably retarded 
its motion, and . prolonged the duration of its revo- 


lation. Hence he concluded that its return was not 


to be 


expected till the latter end of 17 58, or the 


beginning of the next year. ED MS. 
Dr. Halley obſeryes, in confirmation of this opi- 


nion, that the ation of Jupiter upon Saturn is alone 


ſufficient to alter the duration of (Saturn's period one 
whole month; and he adds, how much greater ir- 
regularities muſt not a comet be liable to, which at 


its remoteſt - diſtance gets near four times farther 
from the ſun than Saturn, and whoſe velocity in 


drawing. near the ſun needs but a very ſmall increaſe 


to change its elliptic· into a parabolic curve. 
Pr. Halley does not determine more exactly the 
time of the return of the comet of 1682; neither 


could he do it but by determining exactly the effect 
of the neighbourhood of Jupiter, which muſt very 


ſenſibly affect the velocity with which the comet was 
moving towards the ſun. Beſides, regard muſt be had, 
not only to this approach to Jupiter in 1681, but 
likewiſe to the other approaches to this and all "_ 
Other 
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other planets, which act mere or leſs upon the 
comet, as they do upon each other. In ſhort, it 
was neceſſary to conſider. all che different ſituations 
and diſtances of all the planets with regard to the 
comet, during the whole of its laſt revolution, and 

even, during; the former ones, when the returns had 
been, found to be unequal, 
What immenſe. labour! and- what mpnetrical 5 
knowledge did. this taſk not require? Mr. Clairaut, 
of the Royal Academy of Sciences, undertock it; 
anc bis reſylts differed hut one month from the ob- 
eryation., N nal, degree of exaftneſs this, con- 
iſhed his . concluſion, which allowed 


met k. © Hh hog) 
March, 9 f 
> method: 


Lakhs, 


| 3 * % None 
1 e, of , aſtrono mers, and their .defire 
$ 1 2 this prediction of Dr. Halley, 
put them upon, enquiring for ſeveral years in 
wins part of the heavens this comet was likely to 
appear ; but, being ignorant of the exact time of its 
25 . return, 
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return, they 
might be expected to be ſeen, but by making various 
ſappoſitions as to the time of its perihelium. This 
Mr. Dirck of Klinkenberg, a famous aſtronomer, 
Member of the Society of Sciences in Holland, and 


a correſpondent of the academy of Paris, had at- 


tempted ſeven or eight years before, having taken the 
pains to calculate the principal 
ferent tracts, which the ſaid comet was to take, u 
as many different ſappoſitions relating to its 
thro its perihelium, almoſt from month to month, 


from the 19% of June 1757 to the 150 of May 


1758. Meſſrs. Pingre and De la Lande 


mach in the ſame manner in the calculations they 


publiſhed in the Memoirs of 'Trevoux for April 


1759, firſt and ſecond parts, with this difference, 
that the latter in their ſuppoſiti 


of this comet to the middle of April. 
Mr. De L'Ifle, being curious of 
on its firſt return, as ſoon TT be diſcovered 
means of refrafting or re 2. thoght he * 
2. it was viſible to the naked = 
muſt proceed in a different manner 
aſtronomers had done, to find out in what part * 
the heavens it muſt he looked for. He confidered that 
it was not neceſſary to know its place throughout us 
whole courſe, = only at the firſt moment of its 
appearance, becauſe, having once feund it out, & 
would be an cafy matter afterwards to trace it theo 
its whole Progrels by obſervation and calculation. 


vor. LV. a A fall 


could not determine the ſpot where it 


points of fourteen dif- 


ge 


tions had taken nar- 
rower limits, and nearer to Mr. Chiraut's determi- 


nation, who, as I faid before, [nr * 
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A full deſcription of this method is to be found 


in an ample memoir concerning this comet, which 1 
have laid before the Royal Academy of Sciences at 
Paris, and which no doubt will be printed in their 
collection, together with a northern hemiſphere, by 
means of which I have been enabled to look for 
this comet in the very place of the ſky, where it 
ought to appear; and it was, by the help of this 
planiſphere that T actually diſcovered the comet from 


the marine Obſervatory at Paris on the 2 iſt of Janu- 


ary in the evening, after ſearching for it two years 
 ſacceffively whenever the ſky would permit. The 
weather was extremely clear the 2 fſt of January the 
whole day and — J ſeized this opportunity, 
and as. ſoon as the ſtars were vifible after | un-ſet, I 

examined, thro* a Neavtonian teleſcope 


ſphere: ſhewed 


at the comet wab-to be expected. 
After muc 


s, 1 perceived about ſeven o'clock a 


light ſernbiing Ray of the comet I had obſerved the 


8 defore in Auguſt, September, October, and the 
ginning of November *. 1 immediately made a 


e een of this new light with reſpect to the 
neighbouring ars, in order to examine the next 
Ig kr whether ithad had any y motion among the Hxed 


ſtars. This light appeared pretty large; and in the 


ſome nebulous tin, with a bright ſpot in the middle. 


By the drawing 1 took of this new hght with reſpect 
ſtars, one of which was the 


to two geben üg 
18th of Piſces, according to F lamſtead's Catalogue, 


* See Mem, de P' Acad, Roy. des Scienc. An. 1759. 
5 | 2d 


of four feet 
and a half, thoſe places of the ſky, re my plani- 


middle I obſerved a nucleus, or bright ſpot, which 
was no proof a as yet that it was a comet, as there are 


Ker . 
1 4 8 
6 Sh le THR 


13˙. 3”. and its declination 1e. 6. 40“ N. 
the 28th in the catalogue of the ſtars whick have ſerve? 


with the 4 
From this ſecond. wei T wg Ino lönger 
its being a comet ; and fröhf this very night 
take notice of the ſituation of the e nueleds;” by ch 
paring. it with a ſmall new ſtar which is not to be 
mentioned, and which ſtands N 28 in the catal 
difficulty that 1 Could take the ' 


which was adapted to the Newtonian refEcope; 
feet and 'a half long, and the 'teaft degree of light 
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2d edition, of the «th: magnitude, marked with the” 
Greek letter A, the other a new Rar of the 8th mag⸗ 
nitude, which I aſcertained by obſervation, by com- 
paring it with the above · mentioned ſtar x of Piſces, 
its right aſcenſion for the preſent time being 352 
and is 


to find out the poſition of the comiet, lich is to 


be ſeen at the end of this memoir ; at 57. 56“ true 


time, the poſil tion 12 the comet in right aſcenſion 
may eſtimated at. 3 52. 2760 e r and" its deciihatton 
1. 32% . North 9 üb ius 2321 750 8, 
Jan. 22, at the ih hour #s the day before! the 
ſky being equally Clear, 1 again” faw the Fine light 
foot teleſco 5 75 Th found? it had fenſibhy 

changed its is plies, but its appearatices were the fame? 
ddubted of 
began to 


foun of 


in the catalogues, nor in the' ctleftial — 
Flamſtead, but is that whoſe pofition Fhave juſt now 
ogue 


ſome 
poſition' of the coniet 
with regard fo this little ſtar, becauſe I was obliged 
to throw light upon the threads of a ſilk micrometet 


four 


annexed to this memoit.” It was not without 


from a wax candle I made uſe df, pteſently made 
both the comet and the ſtar diſappear. The poſition 


of the comet may be ſeen in the ſecond table here- 


unto annexed, and like wiſe all the other poſitions of 


Qq 2 it 


won two feet zeleſcope, 


. 300 


it, which bare been determi ined to the time of its 


final difappearing... ...... 
The 23d; the ſky being very clear, I again fiw 


the. comet; its appearances. were the ſame as the 
two: preceding days. 1 fon ated the nucleus with 
a very {mall ſtar, only of the 1ott magnitude, 
which 1 have ſettled. ＋ a pelle it with the roth 
ſtar of Piſces of the th magnftude, according to 
Flamſtead's catalogue. See the pofition of this ſtar 
in the firſt table, Ne 37. The po polio of the comet 
is ſet doven in the ſecay Able. Set IS 2 
The auth ig the W N the Tog, tb en 
and wapours abont the horizort ff 
but an — new of the' comet; 84 F could do 
to get at its ſituation Was 0 ene the diffetences 
af azimuths, and heights. of the the comet, and the'two 
ſtars of; Pegaſas called Agen ald Mar tab. "Theſe 
differences did not appear to nie to be o erat as to 
depend upon the determination'! of the comet from 
them, ſo-Liþall give no account of en. 
The a gth in the, evening, the {Ky being elear at 
times, Lagain ſ the co 88. ts Tight wa was ineteuſed, 
and -the::aublegs 1 ce than befote, "bur 
without: au a 0 F tal. T compared" it 
Sealy wich * 9 05 Abbt "of Piſces, in 
the order of Flamſtead's Catalogue. It was likewiſe 
compared with N? 26- of py ta le. The comet wis 
ſufficiently, viſible this night 0 be ſebn thro''a com- 
and even” thro one ef 4 
fingle foot. At four mitates p paſt* ſeven, the comet 
was till to be ſeen thro” the Weder at the — 


of 137* above the horizon. 


The 


d me to- take 


N " k * — 
— R N 12 q 
- 5 9 8 wr, W. Nen _ * 
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cleus with; a new 


ſtats, which arg not in 
Poms in his c talogue; y ut are not fat fromothe lar 
5 Wei 


5 feſt a table, 


TOE 

The 26th, the cloudy weather proved my my ſee- 
Ing the comet ; but the A9 h, the ſky being tolerably 
clear, tho the air was not alt ther free from va- 
pours, T again ſaw the conet, but could form no 

judgment. of its N I compared the nu- 

r which is the 25th of my table, 

which J knew by comparing it with ſome ſtats in. 

Flamſtęad g I alſo directly compared ihe 


nucleus of the comet With the 16th Nay of Elder. 


See the ſecond table. Pow! 
The 28th, the ſky'bein retty Ap in the! even- 
ing, 1 e REL e Cl Fi e arent bo: 
TIZOD ;., as ch Gatkened! y foe. 
— Iba SN he 0 Syed off at ĩhed i 
of Conde's, that 1 5 d. Na et Judge le its thapo: 


brightneſs. AW 3 cout” do Was to compare? it 
three times with the. 


new ftar mentioned aboves d. 


25, of my table, and.p net With the” th of Piftrs. 6 


The 2gth and-zoth it ws too Goudy? 10 b. the 


comet, but the 3 tit it e up a litle; the comet 
appeared between the buds” though not plain enongh 


to judge of its increaſe, but only” to Sthpars it with two 
witeacks mape j no men- 


2 Piſces o of the 5 magnitude wid which 
wpared. Na The 2 dan let down in the 


and 275 11814 10 * 1G 
1 ky being verſeQlycelear: 8 


ws” 1, Jn 


evening, the = 7 notwithſtanding n 


ſtrong twilight and the f Heighbourhood'of the moon. 
I compared the nucleus with the ame two new Rar, 


Ne 23 and 24. The clearnels of the air this night 


induced me to meaſure the diameter of- the coma- of 
. 


1 


* 
* \ 


ens Eagan. | 302 ] 
this cotnet with the micrometer adapted to the News 
tonian teleſcope, and I found it 2 min. and 2. I 


likewiſe determined the magnitude of the nucleus, 


which I found to be 20“, having compared it with 
the thickneſs of one of the threads of the microme- 
ter, which I afterwards reduced into parts of the 
micrometer. The twilight was then ſuch as to fa- 
vour this meaſuring and the other obſervations. 


The 2d the clouds prevented my ſeeing the co- | 


met, but the 3d, about ſeven o clock, the ſky being 
tolerably clear, the comet appeared, though but 
faintly, by reaſon of its nearneſs to the horizon and of 
the light of the moon; however, I compared it with 
a ſtar of Piſces that is to be found in Flamſtead's 
catal 


with the Cel letter . The 
for the preſent time is ſhewa in the fitſt table. 
The ꝗth I was as much hindered as the night 


3 


before by the comet's nearneſs to the horizon, and 


by the too great light of the moon, which made 


it impoſſible to judge of its increaſe, 1 compared 


the nucleus with the ſame ſtar 4 of Piſces. 


From the 4th to the 7 1th it was utterly impoſſible | 


to make any obſervations, or even to ſee the comet, 


by reaſon of the clouds which darkened that part of 


the ſky at the time it ſhould have appeared. The 


11th the {ky was clear in the evening. I ſaw the 


comet, which was but 10? bigh, ſo that I could 'not 
judge of its appeatances, from its nearneſs to the 


horizon, aud the ſtrong light of the moon, which 


was then at the full. I was likewiſe much obſtructed 
by the height of the chimneys which ſtand between 
che horizon and the marine Obferyatory to the Weſt. 

4 This 


It is the 8th of that conſtellation, marked 
poſition 'of this ftar 


2 


it continued viſible. 
confi 
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This prevented my comparing, the comet with the 


neighbouring ftars for a quarter of an hour that 
All I could do was to draw the 
guration of theſe ſtars with the comet, both 
with the four feet and half teleſcope and with a little 
two feet refracting teleſcope, which was faſtened 
over the reflector in a parallel ſituation. From this 


configuration, I have eſtimated the poſition of the 


comet, as is ſeen in the ſecond table. 
The 12th, the ſky, which had been cloudy. all day, 


cleared up a little in the evening. The comet ap- 


d near the horizon for a few minutes, but was 


ſoon hid behind. the chimneys. All, I could, do was 


to eſtimate its. poſition. relative io the. neighbouri ing 
ſtats. .. 3 td 


The 13th, 8 y 5 quite overcaſt; but the 


14th having cleared up in the evening, I could. ſee 

Bo — comet, but cloſe to the horizon, at tha height of 
6* for a fe minutes; and. it ſoon diſappeared, be- 

ing intercepted. by. terreſtrial * N high above 
the horizon, and which Þ could not. keep. clear of. 
All I was able to do in the ſhart —_ it was vi- 


ſible, was to take a haſty;eſtimate of its. poſition with. 
reſpect ta the ſtar. A, of 2 The brightneſs of 
the twilight prevented my. ſeeing the comet earlier. 

The 1.5th and the 1th, the ly was pretty clear 


in the evening; but J could not ſee the comet at all, 


becauſe of the bright twilight, which cpptinued Wl 


the ſetting of the comet. 


The comet being no. W villble at night, on 


account of its getting into the ſun's rays, Mr. De 


L'Iſle and I examined the exacteſt obſervations I had 
made, which helped us to determine che time and 
the 


[34] 
the place of the ſky, where it was to re-appear in 


the morning, when it ſhould get clear of the rays of 
towards the end of 


the ſun, This was to ha 
March; but the cloudy weather, which prevailed at 
Paris during that month, prevented our ſeeing it 
again. Beſides this inconveniency, the marine Ob- 
ſervatory did not ſtand high enough to ſee it at its 
firſt rifing in the morning. We were obliged to 
look out for a more convenient place in the neigh- 


bourhood, and met with one at the houſe belonging 
of Lewis the Great, where there is a 


to the College 
turret which overlooks all the horizon, and where Fa- 


| ther Merville,' Profefior:of :Matheinatics, makes his 
obſervations, The 3 iſt of March I removed thither 


my 4 feet Newtonian 6 and likewiſe a 
pendulum clock. 


morning, I began to trace a meridian 
by means of a ſea 
line, which made an r angle of about 74 
_ meridian, from the South towards the Eaſt, in the 
direction of which the comet was firſt to appear. I 
directed the Newtonian teleſcope according 
line; and at 
about two de above the horizon. It appeared 


much larger and brighter than in the middle 


of February; and indeed it was but 18 days paſt its 


perihelion. Now it is well known that comets are 
much brighter aſter the 
_ diſtance before ite Beſides, the comet after paſſing 
the perihelion was as near again to the earth as on 


the 8 of n. ware I * fight of it at 


night. 


I ſpent the en to the ift of April 
in this turret ' with Mr. De L'Ifle. - At three in the 
upon the floor 
and I likewiſe drew a 
- with the 


to this 
J2-ninutes: paſt three I ſaw the comet, 


perihelion than at the ſame 
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night. 


exceeded the ſize of ſtars of the firſt magnitude. It 
was of a pale whitiſh· olour, not unlike that of Ve- 


and went on leſſening : Me ted reddiſh colours; and 


been concluded only hy 
vhich had been ſet to the true time in the evening by 
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When I awe this comet” "again on the 1ſt of 
April, I could very plainly diſeern its tail; but could 
not aſcertain its length, becauſe af the morning twi- 
light which was then beginning, and ſoon increaſed 


much; it filled the field of the teleſcope, and muſt 
have extended far beyond. According to what 1 
have obſerved, the tail of the comet muſt-have ſpread 
to more than 25 d 


1 25 degrees. The nucleus was donſ- 
derable, but not well terminated, and it apparently 
It 


nus. The nebuloſity wich ſurteunded the nucleus, 


theſe colours grew move ieids towards the-brig teſt 
parts of the tail. The morning twilight, whi : 
creaſed apace, ſoon put an end to theſe appearances, 
and . — made the comet itſelf diſappear; 
however, I had heen able to perceive it 'with- the 
naked eye when it was ſome wut diſengaged from 
the vapours of the horizon. In this ſhort interval, 

I had but juſt time to obſerve the ſhape of the comet 


with the teleſcope; and to compate the nueleus with 


a ſtar which I have ſince found: to be the gor of 


Aquarius, according 0: Elampſtead's catalogucþ,where 
it E 


magnitude. The differ- 8 
ence of declination between the comet and this ſtar 
Was only eſtimated. 2 The true time of this obſerva- 
tion, which will be found in the ſecond table, has 
mans of a minute watch, 


the clock of the marine Obſerva This was 
likewiſe the caſe with reſpect to the ohſervations 


made during the month of April, in the turret of 
Vox. LV. Rr JE the 


\ 
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the College of Lewis the Great, where there was 8 


pendulum 8 I faid before, ſet by a watch which 


was re every day of obſervation. 


day before. Whether the twilight was ſtronger, or 

the horizon more incumbered with vapours, 1 could 
ſee none of thoſe colours in the tail which I had ob- 
ſerved the day before. I compared the nucleus in 


ſame parallel with the comet; it is the 22d of 


the — 8 and I judged it to be of the 7th 


0 Bis 31011 


the teleſoope, as it was no = 
eye, frame; the great frength -of the twilight at its 
fiſt ring. 4 degan to: ſee it at 9 after 
four, about 6 above the horizon. I compared the 


de of the 7th magnitude, Its poſition at that time 
is ſet dowen in my firſt table, N21; : : 
April Th in ho morning 


ances were not ſo plain as fer ſome days 
- I compared the nucleus with a new ſtar which I judge 


; that of che comet in the ſecond, 
The sch in the morning, the ſky being almoſt 


totally overcaſt, I ſaw the comet for a few minutes 
through ſome little intervals ha the clouds, at near 42 


above 


Ie the comet the ad of April in the morning, 
a little before four o'clock, 4 4* above the hori- 
2z0n. The tail did not then appear fo plain as the 


the twilight with a fixed ſtar which was nearly in the 


The 3d, 4th, and Sh, 1 aw nothing of the comet; 
but on the th in the morning I looked for it through 
viſible to the naked 
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* 
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nucleus with a -mew- ſtar, Which I have judged to 


„the ty not wing per- 
Ley elear, I ſaw the comer a little 1 * four; the 


to be of the 7th magnitude. The determination of 
. this ſtar may be ſeen in the firſt table, Ne 20, and 
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the {ky being very 
only obſtructed by the great light ot the moon, "which 
te paſt the full on the 12th at one in the. af- 
ternoon, The bri ghtneſs of this and the twilight 
prevented my Gang the comet at its firſt riſing. I 
could ſee nothing of it 4 three quarters paſt three, 
when it was got about 4* aboye the horizon. Ir 
was hardly to be ſeen, = the nucleus could not be 
diſtinguiſhed from the., coma, ſo that the comet 


30 
above the horizon. I 7650 d do toward aſcer- 
taining its poſition, was to eſtimate it with reſpect to 
the new ſtar of the day before, N. 20. 

The 9th, at 4* 230 in th 


e morning, I again ſaw 
the comet through ſome thin clouds; but the ſhort- 


neſs of the time it Was vikhle did not permit ws to 
take its poſition. 


The 1oth, 1 th, 12th, and rgth, in the morning, 


the clouds prevented my ſeeing the comet; but hav- 


ing on the 13th removed my inſtruments to a place 


ſtill better fituated than the turret of the college, 


though in the neighbourhoad, 1 carried on * ob- 


— th there till the ad of May. 


I aw the comet gg 
clear, without a cloud, and 1 


April 14, in the morning, 


looked but like a faint rc pod. 
then near the ſtars of the 
called by Bayer y and ; 


pretty cloſe to the weſtermoſt of theſe two = I 
had not time to take the 


eck of light. It Was 
th ma gnitude, 


was to determine its ſituation with tolerable exactneſs, 
by means of the differences, azimuths, and heighths 


of the comet, and the two ftars of Aquarius's ſhoul- 


Rr 2 | ders, 


pin, 


the by + ul Ca pricorn, 


iſtance hy the mięrometer, 
the twilight having quickly 2 Vine er comet diſap- 
pear. All I was able to do, whilſt it * viſible, | 
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ders, and to eſtimate 1. poſition of the comet with 


this eſtimate in the ſecond table. 

depended on than the determination by the azimuths 

and heighths. 

In the night between the 1 4th and 1 5th, 
cloudy moſt part of the ni he, I aw the comet be- 


tween the clouds; but e twilight and the moon 


prevented my obſervin g its appearances. The nu- 


cleus was but imperfectiy terminated, and ſurround- 
ed with a whitiſh nebula of ſmall extent. I compared 
the 2 in right aſcenſion with the ſtar's of Capri- 


The difference of declination was only eſti- 
anos. At 19 min. paſt 4, the comet diſappeared 
in the 'ruibght, being then but 8* above the horizon. 


The weather was overcaſt in the morning of the 


- 16th; but the 17th, the ſky being perfectly clear, 
the comet haps to appear ſoon after three quarters 
paſt three in the morning, being but about 22 above 


of the twilight and the height of the moon, and 
appeared fainter ſtill than the” 5th. I compared the 
nucleus with. two ſtars that were near it. Theſe ſtars 
are new ones. I determined their poſition for the 
preſent time, which will be found in the firſt table, 


and the other of the Sth magnitude. 3 
The 18th and 19th in the morning, the ſky- being 


very clear, * © looked for- the comet, but could not 
"diſcover it. The great latitude it was advancing to 


on day left no room to hope it would be ſeen any 
more above our horizon in the morning; but we 
kuh the tract it was to follow i in the heavens. It 


3 


reſpect to the ſtar q of Capricorn: I have ſet down 
It is more to be 


it beliig | 


tte horizon, It was Hardly diſcernible, on account 


Ne 18 and 19. The. firſt was eftimated of the 7th, 


was 
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ous velocity, and approached the South Pole within 


our horizon; and I was preparing for ſeeing it again, 
5 taking the ſame precautions I had uſed to deſcry 
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was to riſe again above our horizon, after having run 
through ſeveral ſouthern conſtellations with prodigi- 


15 degrees. The ſouthern conſtellations, through 
which the comet was to paſs after coming out of 


Capricorn, were the Indian, the Peacock, the Bird 


of Paradife, the Croſs and the Centaur, from whence 


it was to traverſe the Hydra with a motion almoſt 


perpendicular to the horizon, and finally be loſt in 
the Sextant which lies under Leo. It was only in 
this laſt conſtellation that it was to diſappear from 


laſt 
year's comet, when it was diſtant from the ſun above 
twice and a half as far as the ſun is from the earth. 


Hence appears the utility which will ariſe from theſe 
laſt obſervations compared with the former made five 
months before, for aſcertaining the true elements of 
the theory of this comet in this new apparition, and 
chiefly to find out the alterations which have happened 


in theſe elements fince the apparition of 1682. They 
will help us to diſcover. more certainly and demon- 
ſtratively the effect of the action. of the: En * 


comets. 


Having chus conſe aug his comet on the 17th 


of April in the morning, as I before obſerved, I was 
eager to ſeck for it again towards the end of this 
very month of April, in that place of the ſæy where 
1 had calculated it muſt then appear in the evening 3 


but the bad weather prevented my ſeeing it till the 


29th, when I perceived it near the horizon, through 
thin clouds, but I was not able to take its poſition. The 


zoth the {ky was quite cloudy ; but on the firſt of May 
I faw 


. 

1 faw the comet with the naked eye about nine 
o clock at night, coming out of the clouds which 
overcaſt the horizon, but which _—_— ſoon after. 

It appeared to the naked eye larger than the ſtars 
of the firſt magnitude, the nucleus ſurrounded with 
a great coma. Its light was but faint, like that of 
che planets ſeen through the thick vapours of the 
horizon. It would have appeared brighter but for the 
light of the moon, which probably prevented my 
taking an exact eſtimate of the fize of the comet, 
The nucleus appeared pretty diſtin& in the middle 
of the great nebuloſity which ſurrounded it, and 
ſpread more to the Eaſt by one degree and a half. 
The ſame night, May iſt, I compared the nucleus 
of the comet with two new ſtars that were juſt by, 
which I found to be of the 7th and 8th 3 
I determined the poſition of one of theſe ſtars by 
obſerving it at the meridian with known ſtars. Its 
poſition may be ſeen in the table, N' 17. All the 
hens fince the 14th of April i in the morning 
were taken from the place I mentioned, near the 
College of Lewis the Great. The clock I made uſe 
of for theſe obſervations had been ſet to the true 
time only by a minute watch, which I had taken care 
to ſet by the clock at the Obſervatory, ſo that there 
may be an error of ſome minutes in the true times 
of the obſervations. As I found by this day's ob- 
ſervation that I could obſerve the comet the follow- 
ing days from the marine Obſervatory, I cauſed the 
Newtonian. teleſcope to be removed thither, as like- 
wiſe the clock, which however was of no further uſe 
for theſe obſervations, having from this time made 
uſe of that of the Obſervatory, that is ſet by the 


motion 


[31] 
motion of the fixed ſtars, and goes extremely regu- 
lar. So that all the remaining obſervations, down to 
the total diſappearing of the comet, were taken at 
the marine Obſervatory. 
May 2d was quite cloudy; but the za, the wea- 
ther clearing up at night, I ſaw the comet between 
two new ſtars of the 8th and gth magnitude. I de- 
termined their poſition for the preſent time by com- 
paring them with the ſtar £3 of the Hydra in Flam- 
ſtead's Catalogue, The nucleus of the comet I com- 
pared with theſe two new ſtars, which may be ſeen 
in my firſt table, N* 14 and 15. That night * 
comet was diſtinctly ſeen with the naked eye; 
looked like a little cloud of light, in the center of 
which was a luminous point, which was the nucleus, 
and appeared tolerably well terminated when ſeen 
through the Newtonian teleſcope. The moon, which 
was now in her firſt quarter, conſiderably obſtructed 
the appearances of the comet; notwithſtanding which, 
we could diſtinguiſh a tail about one degree and 2 
half in length, tending to the Eaſt. 
| The 4th was overcaſt ; but the 5th being perfectly 
clear in the evening, I] faw the comet, but could 
form no Judgment as to its appearances, becauſe of 
the moon-light. I compared the comet with two 
ſtars of F lamſtead's Catalogue, which are the iſt 
and 2d of the Hydra, both marked with the Greek 
letter O and n, the firſt of the 6th magnitude, the other 
of the 5th. The poſitions of both theſe ſtars for the 
preſent time may be ſeen in the firſt table. 

The 6th I again ſaw the comet. The moon-light 
{till prevented aſcertaining its real ſize. I compared the 
nucleus with a new ſtar, which I judged to be of oe 

I — . 7th 


TAY 


th magnitude, I determined its poſition by « obſerv- 


ing it ſeveral times on the meridian, It is to de 


found in the firſt Table No 12. 
The 7th I compared the nucleus of the comet, 
with a new ſtar, which I eſtimated of the 7th magni- 


tude. I determined its poſition for the preſent time 


by comparing it with the ſtar »* of Hydra of the 

th magnitude. The poſition of this new ſtar TOP 
be ſeen in my firſt Table Ne 10. 

'The 8th I did not fee the comet till it was 245 


above the horizon. I compared its nucleus with a 
new ſtar, which I eſtimated of the gth magnitude. 
I found its poſition by comparing it with ſome ſtars. 


It ſtands in the firſt Table N' 11. 


The gth quite clear at night. The comet was 


upon the parallel of a new ſtar, which J eſtimated 


of the 7th magnitude. I determined its poſition for 


the preſent time, by obſerving it ſeveral times on 


5 23. 

The 10th and 1 ich were cloudy evenings, but the 
12th quite clear till 11 at night. I ſaw the comet, 

but the full moon greatly leſſened its appearances. 


tion for the preſent time, by comparing it with ſome 


known ſtars, It 1s ſet down in the firſt T able 


No 16. 


'The 13th the key was cloudy almoſt all day, and 


at night; however, I faw the comet in the vacancies 
between the clouds. The moon was not yet up. 
The appearances of the comet were plainer than 
the night before, . was but juſt diſcernible by up 
nake 


the meridian. It is ſet down in the firſt Table 


I compared the nucleus with a new ſtar, which I - 
eſtimated of the 6th magnitude. I found its poſi- 


naked eye. I compared the nucleus with ſome very 


with Ginie ſtars of the ſextant. The 


the naked eye before the moon was up; 


thickneſs of orie of the 


the comet very plain by the naked eye, but could 
| perceive no tail; but I obſerved one in looking through 
a refracting teleſcope one foot long, made of convex 


and direction of the tail, I found it to be 30. 


the nucleus with the 2 2d ſtar of the ſextant; the po- 
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ſmall ſtars, one of which I found by comparing it 


poſition for 
the preſent time ſtands in the firſt Table Ne 8. 


The 14th clear at night. I faw the comet with 


it was ftill 
equal to the ſtars of the 4th magnitude. I deter- 


mined the apparent diameter of the nucleus, which 


1 found to be 27 File di y comparing it with the 
r 


eads of the micrometer, 
which was adapted to the Newtonian teleſcope. . I 


then compared the comet w ith ſeveral ſtars, namely 


with two new ones, which | may be ſeen in my firſt. 


Table Ne 6 and 7, and with the 22d of the. extant 
in Flamſtead's n 5 


The 1 5th the ſky was quite clear : at night. 1 faw 


glaſſes, which is very clear, and diſcovers a great 
compaſs of the ſky. I made uſe of it to find out the 


ſtars which correſponded with the extremity of the 


tail, and then- I determined the poſition of theſe 


ſtars with the comet, by means of the [micrometer 


adapted to the teleſcope, which gave me the |leny gth 


32 
This tail was not viſible with the reflect ing teleſcope, 


no doubt by reaſon of. its too great magnifying power; 


it only ſhewed a round and indeterminate light ſur- 


rounding the nucleus of the comet, I compared 


ſition of this ſtar may be ſeen in the firſt T able. 
Vor. LV. * The 
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| The 16th, the ſky being as clear as the night be- 


fore, I ſaw the en. till its ſetting. The Sil ſtill 
appeared to me of the ſame length. The nucleus 
Was again compared to the abovementioned 22d ſtar 
of the ſextant. 

The 17th, the {ky being clear, 1 began to ſee the 
comet as ſoon as it was dark. 1 again ſaw the tail 
tbrough the one foot glaſs, and found it 4 long. 1 


compared the nucleus with the ſame ſtar as before, and 


with two new ones N. 7 1. and 2 of the firſt Table, one 
of the 6th, and the other of the 7th magnitude; 
1] determined their poſitions for the preſent time. 

| The 18th, the ſky being perfectly clear in the 
evening, I ſaw the comet through the one foot 


glaſs. The tail appeared a little increaſed, but its 


light was very faint, and it was with difficulty I 


could perceive it at all. 1 compared the nucleus with 
poſitions for the 


the two new ftars Ne 1 and 2. The 
preſent time may be ſeen in the firſt Table. 
The 19th ſtill a clear ſky. I faw the comet-as 


ſoon as it was night ;. its appearances were the ſame 
as the evening before. I took the poſition of 


the nucleus, by comparing it with the above ſtars 
Ne 1 and 2, 


Tbe 2oth the ſky was clear in the evening, though 
with ſome thin vapours in the atmoſphere. The tail 


of the comet was not ſo plain to be ſeen as the 
night before. The nucleus was leſſened and indeter- 
minate; I compared it with the new ſtar Ne 2 of 


the preceding nights, and with two other new ones 


Ne 3 and 5 of the firſt Table, which J aſcertained 
by comparing them with ſome ſtars of the ſextant. 
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The 2 ft, the Ari ; clear and eleudlefs; I faw 
the comet, and compated its nucleus with one of the 
three new ſtars of the night before, viz. No 3 in the 
firſt Table, of the Bth magnitude. 
The 22d I obſerved that the comet viſibly grew / 
dim, and indeed it was now conſtantly drawing 
farther from the ſun and earth; its nucleus was 
likewiſe much contracted, and not terminated. The 
tail was hardly diſtinguiſhable with the one foot 


laſs, and terminated at the 4 iſt ſtar of the ſextant 


according to Flamſtead's catalogue. It was found 
to be a little more than 4 leng. The nucleus ' was 


compared with the new lar 1 . of the firſt 
Table. 


The 23d clear 1 at . ö 1 began 
comet as ſoon as it was dark. Its ap 


the fame as the night before. 1 9 the 
nucleus with the faid new ftar Ne 3. 


the nucleus with the . new ftar N' 3, and with 


: another very ſmall new ſtar N' 4 of the firſt Table. 
The 25th a fine Clear ſky. 


3 ; 
The Py the iy was as 3 1 
comet. It has now Joft much of its light, eſpecially 


for a week paſt; the nucleus is no longer diſtinct, 
and it is to be perceived through the teleſcope; only by 


4 ſtronger light than the nebuloſity which farroands 


I 1 the nucleus of the comet with the 
2 ſtar No 4 


The 27th, a fine ſky. 1 faw the comet; as fobh 
as the ſtars appeared 5 fun- ſet. I could ſcarce 


8 2 diſtinguiſh 


to fe the 
pearances were 


The 24th the ſky perfectly clear. I compared 


1 2 the comet as ſoon 
as it was dark, and Wen 0 it with von new far 


e ſaw the 
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diſtin guiſh the tail with the one foot glab ; I judged 
it to be about 4 long. I. — the nucleus 
with the ſame lar No 4. 
| The 28th I could not fee! the comet before 10 
o'clock by reaſon of thin clouds; its appearances 
were greatly. diminiſhed ;: it is no longer. poſſible to 
ſee it with the naked eye (nor indeed has it been fo 
for theſe feveral days). I T the nucleus 
with the ſame ſtar Ne 4. 

The 29th a cloudy. night ; the zoth I again 
ſaw the comet, but with great difficulty. Its light 
was conſiderably abated, and might be farther eclipſed 
by that of the moon, which was now near her firſt 
quarter; and it is to be preſumed we ſhall not ſee 
this comet much longer. The increaſing light of 
the moon muſt in a few days prevent its being viſi- 
ble. I have yet been able to compare the nucleus to 
a a new ſtar Ne g of the firſt Table. The poſition 
of this new ſtar has been found by comparing it 
with ſome new ſtars of Flamſtead's catalogue. 
The z iſt was cloudy, as was like wiſe the iſt of Ju ne. 
The 2d 1 ſaw the comet in the interſtices of the 
clouds, but could not take its poſition; but the 3d 
I faw it again between the clouds, where the ſky 
was perfectly clear. Its light was very dim, and 
none but ſuch eyes as had been accuſtomed to ſee it 
could have perceived it at all. This was partly 
occaſioned by the neighbourhood of the moon which 
was paſt her firſt — ſo that this day may be 


2 It is to be obſerved here that the comet, on the 28th of 

May, appeared much of the ſame ſize, as when I firſt diſcovered 

it on the 21K of January at night, though ſomewhat brighter. 
— 


T7 327 ] 
fo ppoſed to be the period. of its being viſible, at leaſt 
through the Newtonian teleſcope of 4 2 foot, which 
I have made uſe of, and which magnißes the dia- 
meter of objects about 66 times. I have once more 


been able to compare the nucleus with a ſtar of the 


6th magnitude, which is the 27th of the ſextant 
according to Flamſtead's catalogue. Its poſition fox 
the preſent time is ſet down in the firſt Table. 

l looked again for the comet the following days, 
but in vain; ſo that the 4d of June put a period to 
my obſervations of this comet. The duration of 
its appearance has been 134 days, reckoning from 
the 21ſt of January, when I firſt ſa w it from the ma- 
rine Obſervatory. All the obſervations of the comet 
have been taken with the Newtonian teleſcope, to 


Which was adapted a micrometer with ſilken threads, 


which could be inclined every way, ſo that it was an 
eaſy matter to bring one of the threads to the pa- 
rallel of the comet; another parallel thread ſerved to 


take the differences of declination between the comet 


and the ſtar to which it was compared. At another 
thread, perpendicular to theſe, I obſerved the differ- 


ences of the paſſages in right aſcenſion of the ſtars 


and the comet. The field of the teleſcope! was about 
53 minutes of a great a: | 

By this account it appears, that the comet Has had 
three ſeveral appearances above our horizon, which 
M. De VIfle and I had calculated as ſoon as I had 
made my firſt obſervations, 'that - is, as early as the 
month of February. 

The firſt appearance of the comet was in, the 
evening from the 21ſt of January, to the 14th of 
February, when 1 ceaſed ſeeing it by reaſon of its 
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entrance into the rays of the ſun. The ſecond ap- 
pearance was at the comet's getting clear of the rays 
of the ſun in the morning, after the conjunction 
with that luminary, which was to take place a few 
days before its paſſage through the perihelion. I 
obſer ved it in the morning from the iſt of April to 
the 17th, when it entered the rays of the ſun a ſe- 
"cond time. The zd appearance of the comet was 
expected to begin a few days after the end of the 2d, 
when the comet, after being hid below the horizon, 
might make its appearance above it; | began to 
ſee it again on the 29th of April in the evening, 
but could not take its poſition becauſe of the clouds. 
1 went on obſerving it till the 3d of June at night, 
when I ſaw it no more. It was then in the ſextant. 
In this laſt appearance of the comet above the ho- 
rizon, it was obſerved = moſt of the aftronomers 
in Europe. 

More minute accounts of this comet will be ſeen 
in a memoirwhich I have preſented to the Royal Aca- 
demy of Sciences at Paris, together with two celeſtial 


maps ſhewing the tract of the comet through the fixed 


ſtars during its appearance, which I have traced ex- 
acly by my obſervations. There is likewiſe annexed 
to this memoir a collection of all the obſervations 
| which have been made of this comet, by my own and 

Mr. De L'Ifle's correſpondents. Theſe obſervations 
| have been taken, at the Hague by Mr. Dirck de 
| Klinkenberg, at Leyden by Mr. Lulof, at Montpel- 
pellier by Mr. de Ratte, at 1 by Father Mo- 
rand, at Vienna by the Rev. Father Hell, at Leipſick, 
at Rome, at Cadiz by Mr. Godin, at Liſbon by 


Father Chevalier, and at Pondicherry in the Eaſt 
Indies by Father Coeurdoux. 


Expla- 


[ 319 ] 


| Explanation of the two Tables annexed to this 
Memoir. 


The firſt table contains the right aſcenſions and 


declinations of the ſtars, both of the new ones and 
of thoſe in Flamſtead's catalogue, for the time of the 
obſervations. It appears from this table, that the 


comet has furniſhed me with an opportunity of de- 
termining the 


termination of the comet. 


comet, as well in right aſcenſion and declination, as 


in longitude and latitude, concluded -from its fitua- 
tion obſerved relatively to the ſtars, whether new 
ones or already known. Theſe are the titles of each 


column: The iſt points out the days of the month; 


the 29, the true time of each oblervation ; the id, 


the right aſcenſions of the comet obſerved; the 4th, 
the declinations ; the 5th, the longitudes obſerved ; 


the 6th, the latitudes ; the 7th, the differences of 


paſſage in right aſcenſion of the comet and the ſtars, 


marked with the ſigg — when the comet preceded 
the ſtar or was to the Weſt of it, and with + when 
it followed the ſtar or was to the Eaſt. This differ- 


ence, according to the ſign, being either added to or 
ſubtracted from the right aſcenſion of the ſtar ſet 
down in the firſt table, with which the comet was 
compared, will give its right aſcenſion. The 8th 
column ſhews the differences of declination between 
the comet and the ſtars, marked likewife with +, 
and —, and which, being accordingly either added 


10 


poſition of 29 new ftars, which were 
not yet known, and which have ſerved tor the de- 


The ſeeond table contains all the places of the | 
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to or taken from the declination of the ſtar with 
which the comet was compared, will give its decli- 
nation. The gth column contains the magnitude of 
the ſtars ; and the roth, which is the laſt, has Bayer's 
letters, and the numbers of the ſtars, either new or 


taken from Bayer's catalogue, accordin g to their or- 
der in each conſtellation. 


The following are the elemants of the comet, as 


computed by Meſſrs. de la Caille, Maraldi, and De 
la Lande. | | 


42 
Pace of the 8 node 4 
Inelination of the — —ↄ 
Pl:ce of the perihelion — [10 
Logarithm of the diſtance n 
the perthelion —— 


7 ime of the perihelion — 


Mean time, at the meridian of Paris, the motion of the comet was 


retrograde. 
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Containing the right Aſcenſions and Declinations of the Stars for the Time of the Ob- 
ſervations of the Comet of 1759, both of the new ones and of thoſe of Flamſtead's 
Catalogue, which have been 4 uſe of to find out the Poſitions of the Comet as 
ſet down in the next Table. 


Right! 4 


4. . 
5 8 aſcenſion. Declination. 9955 | a 
2 8 1 i 1 123 
1 149 4855] 6 7 458 6 A new Se, the Comet compared May 18 and 19 at nig bt. 
22151 25 27 6 52 25 | 6 | A Star of the Sextant, Comet compared May 4, 5. * and of 
2 1 Þ$3 26 25h. e A new Star, Comet compared May 2. 18. 19, and 20 mes 
— — — — — — — 
3 1563 33 8] 5 22 52 8 | A new Star, Comet compared May 20, 21, 22, 23, and 24 
27 | 153 35 49] 310 3 | 6 | A Star of the Sextant, Comet compared June 3 . 
4 153 42 34] 4 28 35 | 10 [A new Star, Comet compared May 24+ 25, 43 and 28 
5 153 42 34 1 5 10 | A new Star, Comer compared May 20 Eg on 
6 153 46 21] 7 58 55 8 | A new Star, Comet compared May 14 - 
„ 201 9 12 20 10 A new Star, Comet compared May 14 
1 4253 57 40 8 19 29 A new Star, Comet compared May 13 == == - 
9 |154 7 39] 4 13 20 A new Star, Comet compared May 30 
10 | 154 47 3012 21 11 | A new Star, Comet compared May 7 


| A new Star, Comet compared May 
A new Star, Comet compared May 6 
A Star of the Hycra 85 Comet — May F 


in {154 52 21| 11 52 46 | 
12 [154 57 2|1 
I 156 8 56 5 53 


13 156 $ . 

2150 43 59| 15 37 38 

14 156 58 8 19 36 | 

15 [157 40 49 21 3g | 

16 [159 23 32| 8 34 41 

17 [159 26 5]25 31 55 
5 | 


8 


A new ow hon: Comet compared May 9 

of the Hydra, Comet con: pared May 5 

A new Star, Comet compared May 13 

A new Star, Comet compared May 3 

A new Star, Comet compared May 12 

[A new Star, Comet compared May 1 | 
|= | — —— — — — — 
A new Star . : 

A new Star, Comet compared April 17 in the Merning 

A new Star, Comet 20m pared April 17 in the Mornirg 


160 o 2825 36 24 
18 322 3 1520 52 19 
19 1322 25 3420 41 50 


1 8 V 1 0 


r 8 > Conti. 


| Right 


2 Aſcenſion. 


| 


323 25 38 


1325 10 5 
1 326 12 50 


329 11 24 


7 1 


349 40 54 
26 359 44 16 
27 350 52 16 


F 


, 
[344 432 


My 5 8 
34 33 20 
| [348 38 36 
1 | N 348 49 10 


1 


351 1 
| $352 12 5 


1 


Continuation of the Table of right Aſcenſions and Declinations, 


Mag. of 


Declination. 


* 


17 12 5 
11 26 3 


| Y 42. © | A new Star, Comet compared April 6 in the Morning 


Jof Capricorn, Comet ellimated April 14 and 15 in the Morning 
A new Star, Comet compared April 7 and 8 in the Moruing | 


s che Stars. 


A new Star, Comet compared April 2 in the Morning 


x . 


O © 
+ > 
—_ 
wa | 
O — 
AN 0&0 


A Star of Aquarius, Comet compared April 1 1n the Morning 
A of Piſces, Comet compared and eftimated February 14 


dd 
UW 


| »*. of Piſces, Comet compared February 3 and 4 
A new Star, Comet compared February 1 


to 
— 
Ze 


__— 


A new Star, Comet compared January 31 and February 5 


Jour — N 


A new Star, Comet compared January 27 and 28 1 
A new Star, Comet compared January 25 
A new Star, Comet compared January 23 


1 | 5 


A new Star, Comet compared January 21 and 22 


: F 0 
qa val OO &©& | cow © OV 


i of Piſces, Comet eſtimated January 21 


AE 


| A Star of Piſces, Comet compared January 25, 27, and 28 
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Containing the Places of the Return of the famous Comet of 1682, diſcovered at the 
Marine Obſervatory at Paris, January 21, 1759, in the Evening, in the Conſtell ation 
of Piſces: concluded from its Situation obſer ved with * to the Stars of the 
former Table. 


[Tr. Tim. r. aſcenſfion| Declinat.] Longitude | Latitude Diff. in r.] Differ. in % 
obſerved. | obſerved | obſerved. | obſerved| aſcenſion Declin. 
| | Northera] Northernjfrom the &. rom the . 
1759. F E83 0 5 7 „ / 774 5 8 
Jan. 21] 6 40 of352 15 58 1 32 58 123 30 48 4 29 440 2 53+P 26 18+| 8/8 New. Com. eſtim. 
| 6 56 352 15 47 1 32 6 23 30 37] 4 31 200 10 2 5 13+ 118A of X. Com .eſtim, 
22 6 51 201351 51 5} 1 29 33] 23 6 32] 4 36 260 22 0-0 22 534 One Xhove- 
— — | —— —— — — en — — — 
23 7 5 37851 26 31} 1 25 28] 22 42 J 4 42 230 34 15+|0 20 20+ 105 18 
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| Received December 12, 1765. 


- XXXIV. On the Tranfi hs Venus in 1769, 


To the R1onr HonovRaA BL 2 


The Earl of Mon rox, Preſident, 


To the COUNCIL and FELLOWS 


ot the ROYAL SOCIETY, 


This Dis cousE is, with all Humility, inſcribed, 


5 By their humble Servant, 
Thomas Hornſby. 


poſlible care and accuracy, have not enabled us to 


determine with certainty the real quantity of the ſun's 


parallax ; fince, by a compariſon of the obſervations 


made in ſeveral parts of the globe, the ſun's parallax 
& not leſs than 8/”*, nor does it ſeem to exceed 10”. 


From the labours of thoſe gentlemen, who have 
I attempted 


HE obſervations of the late Tranſit | 


—_ 13, 


of Venus, though made with all 


CC 


[327] 


mpted to deduce this quantity from the theory of 


gravity, it ſhould ſeem that the earth performs its 
annual revolution round the ſun at a greater 


diſtance than is generally imagined : fince Mr. Pro- 
feſſor Stewart has determined the ſun's parallax to 
be only 6, 9, and Mr. Mayer, the late celebrated 
Profeſſor at Gottingen, who hath brought the lunar 


3 tables to a degree of perfection almoſt unexpected, 
F is of opinion that it cannot exceed 8“. 
4 In this uncertainty, the aſtronomers of the preſent 


age are peculiarly fortunate in being able fo ſoon to 
have recourſe to another tranſit of Venus in 1769, 
when, on account of that planet's north latitude, a 
difference in the total duration may conveniently be 
obſerved, greater than could poſſibly be obtained, or 
— expected by Dr. Halley, from the _ 
tranut. ; 
The experience which we gained in the year 
1761, the knowledge of the errors, from whatever 
cauſe they may ariſe, which muſt unavoidably be 
committed in obſervations of this kind, will enable 
us to put in practice every method of ſolving this 
problem, and to determine with what degree of ac- 
curacy, and within what limits, the true quantity of 
the ſun's parallax may be obtained, ondgoaſequently- | 
the dimenſions of the whole ſolar ſyſtem. 
But, before I proceed to give a computation of the 
1 effect of parallax at the ſeveral places where this 
1 tranſit ought to be obſerved, it will be neceffary to pre- 
; mile the principles upon which the general calculus was: 
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Mr. Machin, Profeſſor of Aſtronomy at Greſham College, 


65 deduced the fame quantity many years ago. See a tract entitled 
3 The Laws of the Mom's Motion according to Gravity, p. 24. 
. formed. 


tude being 10'. 13/5 N. 
_ diſtance from the ſun — 5.0065166 ; the log. of 
Venus s diſtance from the ſun — 4. 8610947 ; and 

of the planet's diſtance from the earth 4. 4606784; 


7x 328 1 KEY 
g found, by computing the obſerva- 
tranſit 4 1 761, that, when the 


Formed. Havin 
tions made on 


Halley s tables, requires a correction of 4+ 527 >; 


and : 4 the place of the aſcending node Was, at the 
beginning of the ſame year, in 21. 14*. 31. 107: 


having collected alſo, by computing the obſervations 


of Mr. Horrox in 1639, with the aſſiſtance of Dr. 
Halley's tables of Venus, and the ſolar tables above- 


mentioned, that the motion of the planet's mean 


longitude is 6c. 197. 12; 22“, and of the node 52. 
18”, in 100 Julian years: I have ſuppoſed the mean 
| longitude of Venus, in the beginning 
1769, to be of. 5". 23“. 48“ and the place of the 
| Node to be in 2. 148. 45/. 41%; and have aſſumed 


the reſt of the planet's elements a given in Dr. Hal- 


ley's tables. According to theſe numbers, and the 
Abbeẽ de la Caille's ſolar tables, the ecliptic conjunction 
will happen on June 3d, 1769, at . 590. 24” 
mean time at Greenwich, the planet's geocentric lati- 
The log. of the earth's 


and the equation of the præceſſion of hs equinoQtial 


points =" + 17,7. By computing the geocentric 
longitude and latitude of the planet three hours be- 
fore and three hours after the ecliptic conjunction, I 


_ find the planet's hourly motion from the fun in the 
ecliptic = 3“. 57» 7 the hourly motion in the re- 
lative orbit = 4. o/, 3; the hourly motion in lati- 
tude =O. 35", 45; * angle of the planet's path 
| 5 with 


Abbe de la Caille's ſolar tables are uſed, the epoch of 
the mean motion of Venus for 1761, as given in Dr. 


of the year 


; 
* 

| 
C2 

4 f 
* 
3 
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with the ecliptic = 8. 29/. oz“; the angle of the 
ecliptic with the equator = 79. oa“. 54“; and there- 
fore the angle made by the planet's viſible path with 


the equator = 1 5%. 31“. 56/7. The geocentric lati- 


tude is, as has been obſerved, = 10“. 13 5: and 


hence it is eaſily determined that the leaſt diſtance 
of the centers will be 10'. 06/7,8, and the interval 


between the time of the ecliptic conjunction and the 


middle of the tranſit — 227. 21”. of time. As the 


planet has not yet paſſed its node, the middle of the 


tranſit will therefore be at 1o®. 21/. 45” mean time 
at Greenwich. In every inferior conjunction the 


motion of Venus is retrograde, and therefore the 


effect of the aberration of light in long. 3% 7, 
when reduced to time = 55, is to accelerate the 


ſeveral phaſes of the tranſit ; the equated mean time 


of the middle, therefore, will be at 10b. 20”. 50%. 
But the place of the planet is alſo affected by the 
aberration of light in latitude ; and as Venus's lati- 
tude is decreaſing, the leaſt diſtance of the centers 
will be increaſed by 1”, 35. The equated leaſt 
diſtance of the centers, therefore, will be 10“. 08/7, 
15. Now, ſuppoſing the ſemi-diameter. of the ſun 
= 15'. 45%, 6, and of Venus = 29”, the ſemi- 
durations, or intervals between the middle and the 


external and internal contacts, will be found = 33. 
100. o8'5, and 2b. 51. 13/2. The equation of 


time is about 20. 14“ at the middle of the tranſit, by 
which quantity the apparent time is before the mean, 


and decreaſes at the rate of about 2“ in 6 hours. 
Therefore the apparent times of the ſeveral phaſes of 
this tranſit for the meridian of Greenwich are as 
follows. 
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Firſt enn contact, June 3. 2 3 6 


Total ingreſs — „ 
Middle — 10 23 04 
Beginning of egreſs —— —— 13 14 16 
Laſt contact — ——— 13 33 11 


Hitherto we have had no regard to parallax, and 


the above times are ſuch as would be obſerved from 


the carth's center. To the Britiſh iſles, and to the 


neighbouring parts of the continent, the effect of 


parallax is nearly at a maximum, and will conſider- 
ably accelerate the times of external contact and in- 


greſs. If we ſuppoſe the fun's parallax on the day of 


the tranſit = 8% 7, the horizontal parallax of Venus 


from the ſun will be 21/87; and the times of the 
external and internal contacts viſible in England will 
be accelerated by the joint effects of parallax, both in 
the direction of the planet's path and perpendicular 


to it; the former by 7. 09” ; the latter by 7. 12”. 


time of ſun-ſet ; when the apparent altitude of the 
planet above the horizon will be about 8 degrees, 


and the total ingreſs will happen at 75. 2. 4⁰⁰ * 


when the planet's altitude will exceed 5 degrees. 


If the fun's parallax ſhould be one ſecond larger than 


we have ſuppoſed, or 9 7, the time of ingreſs will 

happen at 7*. 23/, 51”. 
| Theſe times are not here given with any great de- 
gree of confidence: but as the errors in the planet's 
orbit will, in n June 1769, be nearly the ſame 2 
oſe 


And therefore Venus will be ſcen to touch the ſun's | 
limb at 7*. 5. 47”, more than an hour before the 
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1 LS 
thoſe which were obſerved 8 years before, it may 
be preſumed that the foregoing computation will be 
found not to differ very widely from the truth. 
Having rectified the globe to the declination of the 
ſun at the middle of the tranſit 227. 20. 40”', and 
alſo at the times of the two internal contacts, I find that 
the whole tranſit will be viſible to a conſiderable part of 
Swediſh Lapland, the northernmoſt parts of Aſia, 
and the northern and N. W. parts of North America; 
for the circle of illumination at the firſt internal.con- 
tact paſſes along the weſtern coaft of Africa from 
Cape Verd through the Straits of Gibraltar to Cler- 
mont in France, leaving Paris about a degree and a 
half to the Weſt; from thence it paſſes through 
Germany and along the Baltic Gulf, through Wi- 
bourg and Archangel, along the northern coaſt of 
Aſia; and then traverſing the N. E. parts of Siberia, 
it paſſes over Japan, enters the great Atlantic ocean, 
leaves the Marian iſles and New Zealand on the 
Weſt, and running round Cape Horn, and near 
Falkland iſle, paſſes on to Cape Verd through the 
Ethiopic ocean, in a direction nearly parallel to the 
eaſtern coaſt of South America. All places ſituated 
under the firſt part of this line from Nova Zembla 
towards Cape Horn will ſee Venus enter upon the 
ſun at the time of ſun- ſetting, and at ſun- riſing un- 
der the other half of it. The circle of illumination 
at the beginning of egreſs enters Europe to the North 
of Drontheim in Norway, and croffing the Bothnic 
and Finland gulfs, paſſes over Muſcovy and the 
0 Caſpian ſea; and running through Perſia traverſes the 
7 Arabian gulf, going ſouthward near the iſles of Mal- 
divia, and taking a large circuit towards the South 
Uu 2 Pole, 
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Pole, returns through Mexico, Louifiana, Canada, 


and the ſouthern parts of Greenland, to Drontheim. 
So that almoſt all Africa is deprived of a view of this 
tranſit, and a very conſiderable part of Europe. 

If we examine the obſervations of the tranſit in 
1761, in places where there were more obſervers 
than one, and where the contacts were obſerved when 
the ſun was near the horizon, and at higher altitudes, 


we may fafely conclude that the obſervations will 


be made with ſufficient accuracy when the fun is at 


ſuch altitudes above the horizon, as not to be greatly 


affected by the vapours. At the Obſervatory at Upſal, 
when the ſun's altitude at the ingreſs was 3+ degrees, 
three obſervers differed 22“, whereas at the egrefs, 
when the ſun was 44 high, the difference amounted 
only to 6/7, It ſhould ſeem, therefore, that obſervers 


contacts. 
It a 
the parallaxes both in longitude and latitude to 


lengthen the total duration, will be the greateſt to 


thoſe places which are about 24 or 2 50 to the Eaſt 


of Greenwich in the 66th or 67th degree of N. lati- 


tude, when the ſun's altitude is about 5* at each con- 
tact, or if the ſun's altitude at each contact be re- 
quired = 10), the latitude of places under the ſame 


ought not to be ſent to places where the ſun will be 
much leſs than F high at the time of either of the 


s by computation, that the Joint effect of 3 


meridian muſt be 73 or 74 N. In the former caſe, 
this tranſit may be very advantageouſly obſerved at 
Tornea", Kittis, and the adjoining parts of Swediſh 
Lapland ; in the latter, at Wardhus, and in the neigh- 
bourhood of the North Cape: for an error of one or 
two degrees either in longitude or latitude will make 

but 
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but a very inconſiderable difference in the parallactic 
time; as will ſufficiently appear from an inſpection 
of the following Table, which contains the joint ef- 
fect of the parallaxes of longitude and latitude in 
accelerating the times of the two internal contacts at 
Tornea', Kittis, and Wardhus, for each of which 
places the parallactic angle, or the angle made by a 
vertical circle with the orbit of Venus, was carefully 


computed. 


— 


| Firt f Second 


r Total 2 Difterence| 

intern. intern. effect of | effect of | for 1 0 

contact contact | par. =38'",7 | par. 9 7 | parallax, | 

| e | | | Ta 1 
Ls 1 3 i 44 | Ps * . 
Tornea®? 6 534 47|+11 40|+12 58 | 1 18] 
 [Kittis 6 514 43 ＋11 34|+12 51] 1 17 
|Wardhus| 6 38 | 4 41)}+11 19]+12 37 | 1 18 


Having determined the greateſt effect of parallax 
in lengthening the total duration at ſuch. places to 
which obſervers may conveniently be ſent, let us ex- 
amine how far we may be enabled to obtain obſerva- 
tions in ſuch parts of the earth's ſurface where the 
effect of parallax will be contrary ;' and conſequently 
where the total duration will be as ſhort as poſſible. 
By the aſſiſtance of calculation it may be found, that 


Weſt longitude nearly, the total duration will be the 
ſhorteſt, when the ſun's altitude is 5*; or in about 
the ſun is 10 high. And accordingly, by computing 
the parallactic angle for the latitude of 55 South, 
and the meridian oppoſite to that of Tornea', I find 
55 = e that 


47? of South latitude under the ſame meridian, when 
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that the total duration will be ſhortened by parallax 
no leſs than 127 53”, ſuppoſing the ſun's parallax 
= 8,7. and conſequently that there might be ob- 


ſerved a difference in the total duration between this 


place and Tornea of 24 33“: a difference conſider- 
ably greater than was expected by Dr. Halley in 


1761; and, ſuppoſing with that aſtronomer, that 


the obſervations at each contact may be taken true to 


a ſingle ſecond, (which indeed experience will not 


warrant) ſufficient to determine the ſun's parallax 
within i part of the whole. 


But as this and the other point fall in the great 


South ſea, where it does not certainly appear that 


there is any land, let us enquire in what parts of the 


South ſea we may reaſonably expect to find land. 


From the accounts of ſome of the circumnavigators, 
it ſhould ſeem that there are iſlands ſcattered here 


and there about the tropic of Capricorn, particularly 
the iſland or iſlands of St. Peter, in about 1 50% of 


W. longitude from Greenwich, and in about 21 of 


S. latitude. I have therefore computed the parallactic 


angle for a place 100 22' 50” to the Weſt of Green- 
wich, and in 21* of S. lat. and find that the ingreſs 


will happen (/ 10 later, and the beginning of egreſs 
6” 6” ſooner, than if ſeen without parallax ; ; that 
the total duration is therefore ſhortened 12” 16/7 by 


parallax ; ; and conſequently that there is a difference 


of 23' 56” in the total duration between Tornea 
and this iſland, ſuppoſing the ſun's parallax 28% 7 on 
the day of the tranſit ; or of 26” 39“, if that parallax 
be ſuppoſed — 9//,7. 

About the latter end of the 16th century, Don 
Pedro Fernandez de Quiros made two voyages for 


the 
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diſcovery of the ſouthern continent and iſlands, under 
the patronage of the Viceroy of Peru. From ſeveral 
memorials which he preſented to the court of Spain in 
the year 1609, with a view toprocure a ſettlement of the 
countries he had actually diſcovered, it appears that he 
had found many iſlands, and particularly a large tract 
of land lying in or near the 15* of S. latitude, well 
peopled and well cultivated, the inhabitants generally of 
a peaceable diſpoſition. The produce of this country 
is repreſented to be ſuch as to render it a fit object to 
any commercial nation; conſiſting of gold, filver, pearl, 
ſpices of many ſorts, and ſugar-canes. He deſcribes 
ſeveral ſafe and commodious harbours, particularly 
Puerto de la Vera Cruz in lat. 1 5 40“ 8. capable ot 
holding 1000 ſhips, with a fafe anchorage in every 
part; and where he himſelf actually ſtaid thirty-ſix 
days with three ſhips. From the wholſomeneſs of 
the air, the fertility of the foil, and many other cir- 
cumſtances peculiar to this continent, he makes no 

ſcruple to prefer it to every country which the Spa- 
niards had conquered whether in the E. or W. In- 
dies *—LI muſt, however, obſerve, that, if this country 
be 195* to the W. of London, the whole of the tranſit, 
in all probability, will not be viſible; as Venus will 
enter wholly upon the ſun's diſk at, or a few minutes 
before, the time of ſun- riſing. 
The Spaniards gave the name of the Ilands of 
Solomon to certain countries in the South ſeas, re- 
ported to be very rich in gold. They were firſt dil 
covered by Alvarez de Mendoza i in 1527, and are ſup- 
poſed by ſome to be the very lands which, were after- 
wards found by Fernandez de Quiros. The Spaniards 
* Harris's Voyages, 2d Edit. Vol. I. p. 63 


are 


161 
are ſaid to have had very clear and ſatisfactory accounts 
of theſe iſlands; but to have deſtroyed them for po- 
litical reaſons, by expreſs orders from Old Spain, 


when Sir Francis Drake failed into the South ſeas *. 
Their fituation is not known; and from ſome fruit- 


lefs attempts to find them, it has been, and is ſtill, 
perhaps, queſtioned whether there be any ſuch 
Hands. — Some time after the year 1720, while 
Capt. Betagh, Commander of the Marines on board 


of Capt. Shelvocke's ſhip, was in Peru, the diſcovery 
of theſe iſlands was again attempted, upon ſome freſh 


information, by command of the Viceroy + ; but 
without ſucceſs : for the latitude of theſe iſlands is not 


even nearly known. They are, however, ſuppoſed 
to lie between the 1oth and 2oth degree of S. latitude, 
in about 17 5 of W. longitude from London, accord- 


ing to the beſt Engliſh and French maps: or, accord- 


ing to ſome geographers, theſe iſlands are only 120% 


to the W. of London „ 
Scon after the government of the Dutch in the 
Eaſt Indies was ſettled at Batavia, it was thought 


proper by the Dutch Eaſt-India company that 
an exact ſurvey of their countries already diſco- 
vered ſhould be made and preſerved. For this 
purpoſe Capt. Abel Janſen Taſman failed from Ba- 


tavia in 1642, In this voyage ſeveral lands were 
_ diſcovered, particularly the two iſlands of Amſterdam 


and Rotterdam, lying in 217 and 20 of S. latitude 
and in 173* or 174 of W. Longitude. - The iſland- 


ers are repreſented to be of a civil and peaceable diſ- 


®* Harris's Voyages, 2d Edit. Vol. I. P. 63 
KAN. N. 
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unacquainted with the 


poſition, and to all 


with all kinds of fruit-trees . Not far from theſe 
two iſlands are nineteen; or twenty more, in 177 ar 


18˙ of 8. latitude, and 4 or 5 WE W. of the for- 
mer. f 
Mr. 4 Chabert, i in "the 


Meme mojrs we the Academy 
4 of Sciences for 17 57 f, has given an account of four 
+ | iflands i in the South ſea, lying in about 10 of S. la- 


Neyra, commander of à Spaniſh ſquadron of - four 


2 Solomon-iſles.... -.. 


A104 4 


« with high coaſts and mountains in thu middle; and 
« js extremely, well. 
c dians came on 3 the ſhip. 
« To the N. W. at the 8 of about ten 
« leagues, lies the iſland of St. Peter, near three 
e leagues in circuit, and Fe an nde 
« proſpect to the eye. 
About five leagues to the 8. W. af St. Peter i is 
another and. larger iſland; named Dominica, about 
e fifteen leagues in circumference, well . * 
« affording beautiful proſpects. 
« To the South of chis land 18 bt. Chriſtine,» near 
Lo * leagues in e 


o Harris — 2d Edit. Vol. I. p. 327. . 
+ Memoires de Academie des Sciences Pau: 17 575 p. 50. 
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uſe of arms; the lands well cultivated, and planted 


titude, and 134* or 13g: to the Weſt of London, 
diſcovered in July 159 5, by Alvaro Bendano de 


ſhips, in his ſecond. wage far the diſcovery of the 


: - Ws firſt and md * named the Ifland 
« of Magdalene. It is about ſix leagues in circuit, 


propled - More than forty. In- 
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The whole ſquadron paſſed between this iſland 
„ and Dominica, 2 in a very good ha- 
« ven, to the Weſt of St. Chriſtine, in the latitude 


1 „0 igf 30%; near which they found a rivulet of 


very fine and freſh water. The coaſts of all the 
« iſlands ſeemed in general very ſafe and commodi- 
„ ous for ſhi 


« In this — 2 they bound all kinds of re- 


« tanes, a nuts, and many forts of other fruits. 


They converſed with the natives of the country, 


« and erected three crofles.” 


Befides the countries already OY RR} it ſhould 


ſeem from Mr. de Lille's — of the Guthern he- 


miſphere, that there are many iſlands ſituated be- 
tween the parallels of 5 and 23" of South latitude 


in the great Pacific Ocean ; the moſt remarkable of 


given in the followin 8 Table. 


and of $. Per nent to ome maps — 130] 18 
Iſlands of Mendoza . = — 11351 92 
Iſlands diſcovered by Quiros, 1605 - | 138] 21 
Iles des Tiburons, or Dog Hand — 141] 16 

Ile Habatee- - 14 1 — 144 | 17 

Iſlands of St. Barnard | —_— 1 — 150 IT 

ey dome — mis 2 | 251] 15 

n — — 157 4 
Ille de la Belle Nation: —— 150 12 
Ifland of jeſus . — — 162 7 

Rotterdam J.⸗ñl„ — | 173] 20% 


Amfterdam J. ——— — | 174} 21. 
| Solomon Iles * — —— — — | 175 10 


Hand of Taumac o — — 17713 
Prince William Iſlands ——— — 17817 
Terra Auſtralisesk(wq ͥ ͥ —:—: !h! ? | 190] 15 


*« treſhment ; 3 as fowls, hogs, ſugar-canes, plan- 


which, together with thoſe already mentioned, are 
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It appears, I chink, not only poſſible, but highly 
probable, that obſervers may be Aationed * in the South 
ſeas. . I have, therefore, computed the parallactic 
angle for different longitudes and latitudes, anſwerin 2 
to ſuch places whole poſitions ſeem to be moſt cer- 
tainly known; the reſult of which — is 


1a one view in the following Table... 


— MO e 3 4 
* og. JS. = Places Names. | tot. dur, from 
3 Wd | | Torneo. 
oY — — — 

155 42 [21 ofliſland of St. Peter 23 56 

1135 ©] 9 30 Mendoza Iſles PORE: 4 23 90 

173 020 30 Amfterdamand Rotterd. I. | 22 41 

1290 o| rs 2 — aaa N n 


By thi laſt ni it: ap ppears, det " an Aren 
1 ſtationed in any of the above places, perhaps in 


pected from any other method. 

But, if it ſhould be found impracticable to ſtation 
an obſerver in the South ſeas, the loſs may in a great 
meaſure be repaired, if the tranſit be obſerved in ſuch 
parts of North America where the whole is viſible. 


At Mexico the total ingreſs will happen when the 


ſun is very near the meridian; and, if the longitude 


of the place and the general computation may be de- 


pended upon, the beginning of egreſs will happen 
towards the time of ſun-ſet, when the apparent alti- 


tude of the ſun will not much exceed four degrees. 


X x 2 Obſervers 


y part of the South ſeas where the whole tranſit is 
vile, and the total duration obſerved there be com- 
pared with that at Tornea, we may obtain a differ- | 
ence in time from 20 to 24 minutes; which is in- 
deed fo conſiderable, that the ſun's true diſtance muſt 
be aſcertained more exactly than can poſſibly be ex- 


: — 
- # 
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Obſervers therefore ſhould be ſtationed farther to the 
Weſt about Cape Corientes; at which place and at 
Mexico, though in about 20 of N. latitude, the ef- 
fect of parallax will ſtill be conſiderable, particularly 
at the egreſs, as * from the following Table. 


1 For =; Second E ef- Difference in { 
. ternal con- intern of par. tot. dur from 
Places. „ = . — = 57. . was IN 
f FFA | 4885 718 — 
3 „ . „ [| 1 
Mexico . 5 oz 68 it 17 50 
Cape Corientes | 0 26] 4. oo | 5 26 If 17 ob 


B comparin 8 the obſervations to be made at either 
of the above places, or in any of the neighbouring 
parts, with thoſe of Tornea', a difference of more 
than ſeventeen minutes in the total duration may 

commodiouſly be obtained; by which the quantity 
of the ſun's parallax may be determined agreeably to 
the method propoſed by Dr. Halley in the caſe of 
the laſt tranſit, and in which no error but that of the 
obſervation can take place, ſuppoſing the ſituation of 
the two places to be nearly known. 

When Dr. Halley's computation was ata; 
and it was found that fo great a difference in the to- 
tal duration of the tranſit at any two places as had 
been expected could not conveniently be obtained; 
another method was propoſed, and was accordingly 
carried into execution, viz. to. ſtation two obſervers 
in ſuch a manner that one of the internal contacts 
might be obſerved with the greateſt difference poſſible 
ariſing from a contrary effect of parallax at the two 
* This method, W neceſſarily inadequate, 

becauſe 


38 1 


becauſe the longitude of the two ſtations muſt be ri- 
E known, may be * at both contacts 
in 1769. 

It appears by computation that the time of the firſt 
internal contact in the evening is accelerated as much 
5 as poſſible by parallax in 48* 42” of N. latitude, and 
: 0” to the Eaſt of Greenwich, at or near Nancy in 

Bo France. But this computation is framed upon a 
ſuppoſition that the ſun's center is inthe very horizon : 
in which circumſtances no obſervation can be taken. 
If the ſun's altitude at the time of the contact ſhould | 
|, be required equal to 5 or 10 degrees, then it will 
4 appear that Greenwich and Dublin are ſtations very 
advantageous ; and we have already ſeen that the 
I time of ingteſs at the former place will happen 7 12“ 
| ſooner than if ſeen from the earth's center, on 
account of parallax. Indeed the effect of patallax 
will be nearly the fame to every part of Great Bri- 
tain: The part of the earth's ſurface, where the effect 
of parallax upon the planet at the ſame contact will 
*  - be as great 68 poſſible in a contrary direction, when 
1 the ſun's altitude is about 5, is in 46* of 8. latitude 
F nearly, and in 1687 or 169 of W. longitude from 
London, in the great Pacific Ocean, where it does 
not at preſent appear that there is any land. If, how- 
4 ever, an obſerver ſhould be ſtationed in any of the 
| iſlands in the South ſea, for which a computation has 
already been made, even in the iſlands of Mendoza, 
i the morning ingreſs will be found to be retarded by 
1 parallax 4” 3 E1 J and conſequently a difference at this 
F contact of 110 43 may be obtained by comparing 
* the obſervation of the firſt internal contact with the 
1 obſervations at Greenwich; or 11” 24”, if the ſame 
2 obſervation be compared with that at Tornea", : 
7 In 


[ 342 ] 
In order to ſee the beginning of egreſs accelerated 
by the greateſt effect of parallax poffible, when the 
altitude of the ſun is 5, an obſerver muſt be ſtationed 
in about 123* of Welt longitude from London, and 
in about 197 of S. latitude; or, as it does not appear 
at preſent that there is land there, the obſerver may 
e ſtationed with conſiderable advantage either in the 
iſlands of Mendoza, or in the iſland of St. Peter. The 
fame contact will be as much retarded on account of 
arallax to an obſerver placed under the tropic of 
Cher, in about 67” of . longitude from London. 
This point indeed falls into the Gulf of Sindi; but as 
a difference of many degrees, either in longitude or 
latitude, will occaſion but a very inconſiderable dif- 
_ ference in parallactic time, this contact may be ver 
advantageouſly obſerved on. any part of the coaſt 
from the mouth of the Indus to Cape Comorin, 
and from thence along the coaſt of Coromandel and 
Golconda as far as the mouth of the Ganges. It 
may naturally be expected that the end of the tranſit 
will, if the weather be favourable, be obſerved at 
many of our own ſettlements in theſe parts: I have 
therefore computed the effect of parallax at the egreſs 
for Madraſs and Calcutta, at which places the laſt 
tranſit was obſerved ; and find that the time of the 
ſecond internal contact will happen 6' 41“ later on 
account of parallax at the former, and 6' 44 at the 


latter, than if ſeen from the earth's center. By com- 


paring the obſervations made at either of the above 
places with the correſponding obſervation at Mexico, 
we may obtain a difference of 11 44” ; a difference 
greater than could be obtained by any obſervations 
that could conveniently be made at the egreſs in the 
tranſit of 1761. | 


Upon 
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Upon the whole, the neceſſity of ſending an obſerver 
into the South ſeas ſufficiently appears, whether it be 
propoſed to determine the ſun's parallax by the dif- 
ference in the total duration of the tranſit, or by the 
obſervations of the internal contacts either at the in- 
greſs or egreſs. For if there ſhould happen to be no 
land in the meridian oppoſite to Tornea and in about 


21 of S. latitude ; yet if an obſerver can be ſtationed 


either in the iſlands of Mendoza, or in the iſlands of 
Amſterdam and Rotterdam, a difference in parallactic 


time will be obtained as in the re ol Table. 


| | 2 75 (Difference — | 
Places s compared. TE total * 
| i — 

: | 1 * . 
We _ uy 23 oo | 11 24 [11 36 
Tornea® and Amſterdam or Rotterdam | 22 41 || 13 12 9 29 
Tornea® & — — in 218. — 23 56 l 13 03 £ 10 531 1 


If the ſky ſhould prove 1 the A 


made at Tornes* and in any of the above places will 


enable us to determine the ſun's parallax with great 
preciſion, and independent of the exact knowledge of 


the longitude of either place. But as the ſituation of 


Tornea? is perhaps very exactly known, if it ſhould 


be convenient to the ſouthern obſerver to continue 
long enough upon his ſtation to determine the exact 


longitude of it, to which the fituation of Jupiter at 
that time will greatly contribute, both methods might 
be practiſed at the fame time, and they would mu- 
tually confirm and illuſtrate each other. 

An opportunity of obſerving another tranſit of 
Venus will not again offer itſelf till the year 1874. 
It behoves us therefore to profit as much as paſlible 

by 


I 
5 
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by the favourable fituation of Venus in 1 769, when 
we may be aſſured the ſevera Powers of Europe will 
again contend which of them ſhall be moſt inſtru- 
mental in contributing to the ſolution of this grand 
problem. Poſterity muſt reflect with infinite regret 
upon their negligence or remiſſneſs; becauſe the loſs 
cannot be repaired by the united efforts of induſtry, 
genius, or power. How far it may be an object of 


CO attention to a commercial nation to make a ſettlement 


in the great Pacific Ocean, or to ſend out ſome ſhips 
of force with the glorious and honourable view of 
diſcovering lands towards the South pole, not my 
buſineſs to enquire. Such enterprizes, if ſpeedily 
undertaken, might fortunately give an advantageous 
poſition to the aſtronomer, and add a luſtre to this 
nation, already ſo Ry, 1 both 1 in arts 
and arms. 


Oxford, December 1, 1765. 
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Hhdrophotia, caſe of a ſuppoſed one, fall | ſaid to be 
cured by vinegar, p. 139- 


L 
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Lead, its colour when mixed with glaſs, &c. p. 17, 30. 
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